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Mathematics and Science

Mathematics and Science

Highlights

Instruction for Public School Eighth Gradersl

Curn”cula

Twenty-nine percent of American public school eighth graders reported attending an -–
algebra or other advanced mathematics class; 17 percent reported attending a general
mathematics class as well as participating in an accelerated mathematics (emiched) program;
47 percent reported attending only a general mathematics class; and 7 percent reported
attending some kind of remedial class.

According to eighth-grade teachers, students in general and remedial classes concentrated
on more elerr,mary topics such as ratios/percents and fractions, where their exposure to
more advanced topics was more broadly disttibutecL However, eighth-grade teachers
reported that students in more advanced classes concentrated primarily on algeb~ problem
solving, and integer topics, and their exposure to more elementary topics was low.

Ninety-six percent of eighth graders repomd attending a science class; among them, 22
percent reported being in science classes that had laboratories. Nearly 60 percent of eighth
gmders wem in science classes where their teachers reported that science experiments were
conducted once a week or more; 21 percent were in classes where experiments were
seldom conducted (less than once a month).

The most prevalent topics taught in eighth graders’ science classes were earth science (57
percent of the students had science teachers who reported teaching this as a major topic)
and weather/astronomy (55 percent). Other topics commonly covered were environmental
science (48 percent), chemistry (46 percent), and various physics or atomic theoty topics
(41 percent).

There were large socioeconomic status (SES) and racial-ethnic differences in levels of
participation in various mathematics and science curricula

●

●

●

●

Blacks and Hispanics were almost twice as likely as white students to be in a
remedial mathematics class.

Low-SES students were more than twice as likely as high-SES students to be in a
remedial mathematics class.

Nearly 50 percent of high-SES students reported attending algebra or advanced
classes, compared with 28 percent of middle-SES students and only 15 percent of
1ow-SES students.

High-SES students were more likely than Iow-SES students to report conducting
expexirrtents in science classes daily(19 percent versus 9 percent).

1A detailed examination of mathematics and science instruction was conducted for public school students
(about 87 percent of the NELS:88 eighth graders).  The small sample size of private school students
precluded such a derailed examination of instruction. Howeva,  comparisons were made between public and
pxivate school students (see final =1.ion of Highligh@.
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- Student Achievement

While the direction of causality cannot be determined with the NELS:88 Base Year Survey,
one of the major differences among high- and low-achieving students in mathematics was
the class type attended. Students in algebra or other advanced classes where algebra was
taught as a major topic had the highest mathematics achievement test scores. Students in
remedial classes or those in classes where elementary subjects such as fictions were taught—.
as a major topic had the lowest achievement must scores.

——— . . .

Similarly, among eighth graders studying science, the frequency with which students
conducted science experiments was related to science achievement test scores. Students
who were in classes tit conducted experiments at least once a week had higher scores than
students who were in classes in which experiments were conducted less than once per
month. In addkkm,

●

●

Students whose teachers had majored in mathematics (or math education)
performed significandy  better than those whose teachers had majored in education
only. This was not true for science.

Students who had the least experienced mathematics teachers (with 3 or fewer
years of experience) scored lower than students whose teachers had IO or more
years of experience.

Students who were assigned 3 to 4 hours of homework per week in mathematics
classes performed higher in mathematics achievement than students who were
assigned less than 1 hour of home work per week.

Cik Size and Time and Group Al[ocanbn

s About 45 percent of eighth graders wem in mathematics or science classes with 16
to 25 students. Eleven percent and 6 percent, respectively, ,were in mathematics
and science classes that had fewer than 15 students.

“ About 60 percent of eighth-grade mathematics and science students’ teachers
reported spending half or more of their classroom time in whole-group class
instruction.

Homework

About two-thirds of eighth graders were in mathematics or science classes where their
teachers assigned from 1 to less than 3 hours of homework per week (math: 65 percen~
science: 73 percent). Certain subgroups were less apt to receive large amounts of
homework.

. Nearly 30 percent of students were in mathematics classes where 3 or more hours
of homework wem assignd per WCCk comp=d  with 16 percent of eighth graders
who were assigned 3 or more hours of science homework.

. About 6 percent of eighth graders were in mathematics classes where less than 1
hour of homework per week was assigned 11 percent of eighth graders were
science classes where less than 1 hour per week of homework was assigned.

in
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“ Students enrolled in remedial mathematics classes were twice as likely as students
in algebra or advanced classes to be assigned less than 1 hour of homework a
week (10 percent versus 4 percent).—

Student Attirudes

More than one-half of eighth graders looked fonvard  to their classes in mathematics (57
percent) and science (62 percent). WhiIe ncarIy 90 percent of eighth graders thought that
mathematics was important to their future, only 70 percent felt that way about science.
However, some subgroup attitude differences were seen.

● About 21 percent of eighth graders were afraid to ask questions in mathematics
class, while 14 percent were afraid to do so in science class.

“ Whiie 1ow-SES students tended to look forward to mathematics more than high-
SES students, they were more afhid to ask questions.

Teacher Qualifidons

“ While almost all (97 percent) of public school eighth gra&rs’ mathematics teachers
felt well to very well preparee to teach mathematics,  only 70 percent of them had
majored or minored in mathematics (or math education) in college. Eighteen
percent had majored in education only, and 12 percent had majored in another
subject.

● Eighty-four percent of public school students had science teachers who felt well to
very well prepared to teach science. Seventy-two percent of public school eighth
graders had science teachers who had majored or minored in science in college.
Fifteen percent had teachers who had majored in education only, and 13 percent
had majmd in another subject.

s Nearly 70 pment of students had mathematics or science teachers with 10 or mom
years of teaching experience;  less than 15 percent had mathematics or science
teachers with 3 or fewer years of experience.

Public and Private School Differences

In this report, differences between public schools and three types of private schools
(Catholic; private other religious; and private, nonreligious)  were examined.

“ A greater percentage of private, nonreligious school students (58 percent) reported
attending algebra or advanced mathematics classes than public school students (29
percent).

● A greater percentage of Catholic school students reported attending remedial
mathematics classes than students in all other school types.

● private nonreligious and private other religious school students tended to
participate in smaller mathematics and science classes (as reported by their
teachers) than public and Catholic school students.

v



● A greater percentage of public school students had mathematics teachers who
reported majoring in mathematics (43 percent) for their bachelor’s degree than did
Catholic school students’ teachers (18 percent). This pattern did not hold for the
percentage of science teachers who had majored in science.

. . .— . ..-- .. —-
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Foreword

——

The National Education Longitudinal Study of 1988 (NELS:88) is the third in a series
of longitudinal studies sponsored by NCES; the fmt nvo are the National Longitudinal
Study of the High school class of 1972 (NLS-72), and High School and Beyond ._ _
(HS8tB). Whereas NM-72 and HS&B focused mainly on the educational, vocational, and
~rsonal development of loth and 12th grade respondents, NELS:88 is broader in scope. It
IS being conducted in several waves: the f~t describes the experiences of the students as
8th gradcm, the second will trace them in the 1(M grade; and the third will folIow them to
the 12th grade. Additional followups will come at 2-year intervals. The longitudinal design
of NELS:88 allows researchers to observe not only the critical transition of students fbm
middle or junkr  high school to high school, but also to identify early studen~ school, and
parental experiences that promote student Ieaming.

Teachers also participated in NELS:88. They were selected on a pre-assigned basis in
two of four subject areas—mathematics,  science, English, and social studies .
(history/government). Each school was randomly assigned to one of the following
combinations of curriculum areas: mathematics and English; mathematics and social
studies; science and English; or science and social studies. At any school, each sampled
student’s cun-ent teacher(s) in each of the two designed subject areas was selected to
receive a teacher questionnaire. This selection procedure was designed to ensure
representation of mathematics, science, English, and social studies curricula in all schmls.

This report profiles the mathematics and science instruction received by eighth
graders in 1988. Data liom both the student and the teacher surveys were used. The teacher
component of the NELS:88 survey, however, does not constitute a nationally
representative sample of eighth grade teachers. NELS:88 teachers were not indepen&ntly
selected and their inclusion in the sample depended upon their linkage to a student who was
selected for the survey, Therefore, in this study the student is the basic unit of analysis: the
mathematics and science instruction characteristics were analyzed in relation to student-
teacher pairs. Approximately half of the students surveyed had a math teacher sutveyai
(11,414), while the other half had a science teacher surveyed (10,868). Overall,
approximately 91 percent of the students suneyed had either a math or science teacher
surveyed.

The NELS:88 Base Year Survey provides a wealth of information concerning 1988
eighth grade mathematics and science instruction. Using these data we have been able to
profile the experiences of eighth graders in their mathematics and science classes in tdation
to curricula, classroom characteristics, achievemen~ teacher qualifications, and student
attitudes toward mathematics and science.

Paul Planchon, Associate Commissioner
Elementary/Secondmy Education Statistics Division

Jeffkey Owings, Branch Chief
Longitudinal &Household  Studies Bmnch
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Chapter I

Introduction

According to mccnt reports examining international achievement in mathematics and- . —.—..
science, American students lag far behind their counterparts from other countries.1  In a
recent assessment of educational progress, 13-yeardis  fimm the Unital States, tia,
Icelan4  Korea, the United Kingdom, and Spain were assessed in math and science
proficiency. Students in the United States placed in the lowest scoring group  in
mathematics and in the second-tmlowest group in science.2

Resear~hers atrnbute low performance to various causes, including: 1) a low
emphasis on mathematics relative to reading; 2) the grouping of students by ability
(tracking) in U.S. schools; 3) a repetitive mathematics curriculum; 4) unequal opportunities
for students to learn mathematics; and 5) teacher beliefs and attitudes about learning
mathematics.a Although individual factors such as student aptitude and socioeconomic
status are still believed to account for a large proportion of the variation in explaining
achievement, it is possible that instructional variables are more important than previously
recognized.4

Recently, the condition of middle and junior high school education has become a
topic of great interest to the general public. Because middle school students are preparing
for high school and determining which educational programs will be most useful to their
future, they are at a pivotal point in their lives. This is an especially critical time for eighth
graders because they must choose what type of mathematics curriculum they will pursue in
high school. If students are disinterested in school or are low achievers, they are generally
assigned to remedial or basic level classes. As a result, these students are unlikely to be
prepared for advanced high school mathematics or science at an early age, and may be
tracked as individuals who will be ill-prepared to enter a technology-oriented work forces

A major problem facing educators in the scientific community today is that quality
mathematics and science instmction is often less accessible to low-income and minority
students. In addition, a disturbing nationwide pattern is emerging: teachers who are less
experienced and less well prepared to teach in their field are instructing children horn the
lowest academic and socioeconomic backgrounds.  In short, higher ability children and
those from advantaged backgrounds are more likely than children of low ability and those
from disadvantaged backgrounds to have well-train~ experienced teachers.b

lLapointc,  A., Mead, N. and Phillips, G., A World of Differences.  Princeton, NJ, ETS, 1989.
21’tid.
3McKnight, C., Crosswhite, F., Dossey, J., Kifer, E., S waff~  J., Travers, K. and Cooney, T., The
underachieving curriculum. Cbtim & SUPCS  fibli*ing.  1987.
4Brophy, J. and Good, T., “T-her Behaviw and Student AchievcmcnL” in M.C. Wiurock (cd), Handbook

?
Research  on Teaching,  (3rd cd), New York,  McMiNan,  1987.

National Science Foundation,  Women and Minorities in Science and Engineering,  NSF 88-301,
Washington,  D.C., 1988.
6j. @ke5, Excellence&  Eq~”~  Tk Jvcf of u~q~l E&atioMl  Opportm”lies,  SSJIU  Monicx The
Rand Corporation,  1990.  and J. O&e% Multiplying Inequalities,  Santa Monica  The Rand Coqmration,
1990.
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Determining Teacher and Classroom Indicators

TO improve student math and science performance,  it is necessary first to define artd
develop reliable indicators of teacher and classrmm quality in order to assess the ctment
state of mathematics and science education. In particular, both the quality of teaching and of
the teachers themselves are considered to be important process indicators of current
classroom instruction. Such process measures, which describe instructional practice and
the de- to which quality education is available to all studen~, catr help researchers-- --——————
investigate whether children from disadvantaged families have the same opportunities to
learn important mathematical and scientific skills (such as higher-order thinking and
problem-solving skills) as more advantaged  children. These process measures may also
help educators understand discrepancies in student performance.7

Some researchers argue that past studies on classroom processes have primarily
focused on the “intended curriculum: such as the kinds of textbooks that have been used
Consequently, they suggest that the “implemented curriculum’’s-which refers to how
teachers present the curriculum, teachers’ beliefs and interests, and the context in which
instruction occum-has been ignored.

Both teacher and classroom variables are increasingly being recognized as equally
important determinants of student achievement as background factors such as
socioeconomic status. For example, in a recent meta-analysis of variables related to
learning, it was found that the quality and quantity of instruction were roughly equal to
stu&nt characteristics and out-of-school contextual variables in explaining student
achievement levels.g In particular, “time-on-task” (content coverage or opportunity to learn)
was found to be the most fi-equently cited variable in the instructional arena. Similarly,
researchers argue that variables in the implemented cumiculum are major factors in
explaining the relatively poor educational achievement of students in the United States as
compared with that of their counterparts in other counties.  10 Thus, as the literature
suggests, monitoring changes in student exposure to quality curricula seems to be of critical
importance from a policy perspective in determining whether or not our international
achievement standing is likely to improve in the future.

Experts do not always agree on definitions of teaching quality, but some basic
indicators can be useful. In a recent sourcebook on educational indicators, the authors
maintain that reacher quality (the knowledge and skills of a teacher) is an important
predictor of teaching quaIity (such as topic coverage or time allocation).11 Moreover,  this
review of the research showed that academic knowledge and preparation in a subject area
are related to student learning, particularly in mathematics and science.

7Travers,  K. and McKnighL C., “Mathematics  Achievement in U.S. Schools:  Reliminary Findings from
the Second IEA Mathematics Study,”  Phi Delta Kuppun,  Febmary 198S, 407413.

‘“Classroom  Rocesstx  The Linkage Between Intentions and Outcomes,”8Cooney,  J. and Dossey,  J.,.
Champaign,  & IEA Occasional paper, 1983, and Traves, K. and McKnight,  C., “Mathematics
Achievement in US Schook Reliminary  Findings from the Second IEA Mathematics Study,” Phi Delta
Kappan,  February 1985,407413.
9Wang, M., Haertel,  G., and Walberg,  H., “What Influences Learning? A Content Analysis of Review
Literature,” Philadelphia Temple Univa’sity Ccater for Research in Human Development and Education,
1988.
l%lxmey and Dmsey,  1983, and Travers and McKnighL 1985.
1 l~Jc shavel~n, L-M. Mc~nndl, ad J+ o~~, ~s., /n&~orS for Mom”toting Matkmatics und

Science Educatwn,  Santa Monica  The Rand Corporation,  1989.
—
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Other research suggests that although various teacher preparation and qualification
measures have been examined for their relationship to student learning, such studics have
had equivocal results.lz lltere  is some SUppOrt for the i&a that a teacher with better
subject-matter knowklge is, in fact, a better teacher.ls In addition,  knowledge of teaching
methods in a particular subject area is also consi&red  to be an important measure of teacher
quality. For example, in one study, the number of credits a teacher had earned in
mathematics methods COUrSCS  was found to be the most strongly related “teacher

— preparation variable” to student perfotm~lq . .  — -  —.

Also of interest is the match between teacher assignment and preparation and
certification field, since it is considered undesirable to teach outside of one’s specific
instructional area. However, one problem with using certification as a teacher quality
indicator is the fact that states vay in their requirements for certification. In addition,
almost all public school teachers are fully certified,  and little association has been
demonstrated. between cerdfication status and student achievement.

Using the NELS:88 sumey &@ a number of important teacher and classroom-level
characteristics can be used as indicators to examine the instructional condition of American
eighth-grade mathematics and science education. For example, the curriculum-level “
measures included for mathematics instruction in this analysis arc the class level (track)
reported by students and the intensity of exposute to algebra and other mathematics topics
repofied by teachers. For science, the amount of exposure students had to scientific
experimentation and the intensity with which science topics were covered are examined.
The classroom-level characteristics that are analy~d here include class si= and grouping
allocations classroom resources, such as access to microcomputers and calculators; and the
amount of homework assigned. Finally, the teacher qualifications that are reported include
teachers’ highest level of education, baccalaureate major, their self-assessment of how
prepared they are to teach their respective classes, and the number of years of teaching
experience.

Purpose of This Report

This report presents selected teacher and classroom characteristics that help define
the condition of American eighth-grade mathematics and science instruction. Specifically,
the report 1) presents a descriptive profile of mathematics and science instruction in cighth-
grade classes, 2) describes differences in the instructional conditions for various types of
students and different types of schools,  and 3) relates instructional conditions to student
achievement.ls  Using the measures of instructional quality presena the following policy-
relevant questions art addressed:

● What percentages of students are enrolled in various levels of mathematics courses
such as algebra or advanced courses, general courses, and remedial courses?

12L.  Darling-Hammond and L. Hudson,  “Precollege Science and Mathematics TeachcrK Supply,  Demand
and Qualily,”  Review of Educational Research,  16,1990,223-264.
13s= Byrne,  ‘T~~h~~  KnO~l~ge  md l&Cher  EffCCtiVCIICSS,”  p~r ~~n~ ~ the meeting  Of the
North=L Educational Research Association, New York 1983.
14Begle,  E., Critical  Vuddes  in Mutkmtics Educudon,  Washington D.C., Mathematics  Association of
America and NCI’M,  1979.
15N0 causal relationship between insuuctional  practices and student achievement is assumed due to Ihe
cross-sectional nature of the NELS:88  base year survey.
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What as the major topics coved in mathematics and science classes, and how do
they differ for various types of students (for example, stu&nts fim different
levels of sticcconomic status or remedial versus regular mathematics students)?

What types of instructional materials and equipment arc available in mathematics
and science courses?

How often do students conduct science experiments, and what type of equipment —–
is available?

How qualified are eighth graders’ mathematics and science teachers?

Do students from different backgrounds (that is, with varied socioeconomic and
raciakthnic characteristics) have equal access to quality teachers and instruction?

How does both the instruction received by students and teacher quality relate to
mathematics and science achkvement test skins?

-.

Limitations of the Study

It is important to keep in mind that although the eighth-grade student sample is
nationally representative, the teacher component of NELS :88 does not constitute a
nationally representative sample of eighth-grade teachers. Using the student as the basic
unit of analysis, the mathematics and science instructional characteristics were analyzed in
relation to student-teacher pairs (see appendix A for discussion).

Overall, about 91 percent of the eighth graders had either their mathematics or science
teacher surveyed.  Approximately one-half of the students had their mathematics teacher
stuweyed (11,414),  while the other half had their science teacher surveyed (10,868). The
type of teachers (mathematics or science) was selected on a random basis, so that students
in each of these samples should be representative of the total sample.

In addition, the NEI.S:88 data used here am from the base year stuwey of an ongoing
longitudinal study, an~ thus, are only cross-sectional.  Cross-tabulations were used to look
at differences, and no causal inferences were drawn about the influence of instructional
characteristics on achievement. The relationships presented are bivariate associations
unadjusted statistically for covariates. Thus, many of these associations maybe related to a
third variable. Some of these possibilities are pointed OUG however, others not discussed
may be present. All comparisons cited in the text were made using Students’ t tests.
Bonfemoni  adjustments for multiple comparisons were made where appropriate.  (See
appendix A for a more detailed description of the procedure.)  Unless othewise indicate~
all comparisons are significant at the ps05 level

Format of the Report

This report contains four additional chapters. The next chapter (chapter 2) provides a
detailed description of findings for public school students and describes how student
background, community type, and school environment arc related to selected characteristics
of teachers and mathematics and science instruction.lt This chapter focuses on the

l%is chapter focuses on public school students only. Because
charaxcristics  (the primary focus of the study) can differ so much

4

teacher qualifications and classrwm
between public and private schoots,  a



—— .

influence of student characteristics such as socioeconomic status, racc+thnicity,  and
prowm tracking on the type of instruction reccived17 Chapter 3 compares findings for

. students in different types of schools (public and private). Chapter 4 examines achievement
test scores and their relationship to vsrious background variables. At the conclusion of the
report, a summary chapter (chapter 5) reviews the major findings and the policy
implications. Appendix A presents the methodology and technical notes, and appendix B
includes standard emors and sample sizes for the figures and tables presented throughout
the report —-—--—-- – -.— .

The data presented in this report are horn both the student and teacher surveys. The
data were merged together making the student the unit of analysis. Sometimes the data in
the tables or figures are student-reported information and the source of data reported for
these numbers is the student survey only. However, the majority of the tables and figures
~rcsent teacher-reported data and the table or figure titles make this clear. Since the student
M the unit of analysis and the teacher data were merged with the students’, the source of
data for these tables and figures is reported as being from both the student and teacher
surveys.

.

separate chapter comparing school types is included. In addition,  the small sample shea of private dwol
students makes it difficult to do a detailed analysis for instruction received in lhese types of shook
170verall, eighth-grade males and females in 1988 differed little in the type and scope of mathematics and
science instruction they received. Tkefcre, the findings are not presented by gender.
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Chapter II

Detailed Findings for Public School Students

This chapter examines public school mathematics and science instruction in detail. In
particular, it examines how student backgrour@ community  characteristi~  and school ---
environment arc related to the ways in which students are taught mathematics and science.
Comparisons are made for those components of mathematics and science instruction that
show the greatest overall variation, as well as for those that represent a broad spectrum of
teacher and classroom experiences. By investigating how mathematics and science
instruction differs for students of various backgrounds,  one csn determine whether or not
access to cemin  types of mathematics and science programs varies for students with
diffemt  characteristics.

In this chapter, the relationship of students’ socioeconomic status and race+hnicity
to various aspects of mathematics and science instruction was examined. In addition, this
chapter investigates community attributes that might be associated with mathematics and
science instruction. Schools are characterized by geographic region (Northeast, North
Central, South, and West), community type (urban, suburban, or rural), and
socioeconomic status. School socioeconomic status (SES) is approximated by looting at
the percentage of students in the schools who received free lunches. The greater the
percentage of students receiving free lunches, the poorer the school’s population is
presumed to be.

Finally, by examining several questions that school administrators were asked in the
NELS:88 Base Year swvey regarding the school climate, school environment is identified.
These questions were grouped into three areas, and composite scales were created that
represented 1) student problems, 2) teacher engagemen~ and 3) academic “press.”

The student problems scak represents the degree to which administrators thought
issues such as student absenteeism,  alcohol and drug use, student weapon use, physical or
verbal abuse of students toward teachers, and student theft were problems. The teacher
engagement composite scale measures teacher morale and attitudes toward students.  For
example, administrators were asked whether there were conflicts between teachers and
administrators in their schools, whether teachers had a negative attitude toward the students
or had difficulty motivating them, and whether teacher morale was high. Finally, academic
press indicates the intensity or competitiveness of the students toward their school work.
This composite is a scale that included such questions as whether students placd a high
priority on learning, whether teachers encouraged students to do their best, whether
students were expected to do homework, and whether they faced competition for grades.ls

Mathematics and Science Curricula

This section profiles the types of mathematics and science classes eighth graders
attend~  the major topics that were taugh~ the average size of these classes, the number of
hours they met per week, how class time was allocata% the homework that was assignecl

181c ~~d ~ ~mem~~ tit these arc school-level,  not Student-kvel  indicafora. l’hu% they arc gcnerd
attributes of the entire school and not just of math and acicnce insauction.  See appendix A for a more
detailed dscussicm
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and what instructional resources were available (for example,  availability of
microcomputers, access to calculators in mathematics classes, and access to scientific
equipment for science classes).

Class Tpes

Mathematics.  The National St.uvey of Ractices and Trends conducted by tie Johns __
Hopkins University Center for Research on Elementary and Middle Schools found that
about three-quarters of eighth graders were grouped by ability level in some or all of their
subjects. Mathematics was cited as being tracked most often (88 percent), while science
was among the subjects least often grouped by ability (only 16 percent of all eighth
graders).lg

NELSOSfl students reported participating in different levels of classes that were
divided into four curricular areas: 1) participation in algebra or advanced classes
(“algebra/advanced”);  2) participation in general mathematics and algebra (“enriched”);
3) participation in only general mathematics (“general”); and 4) participation in remedial
mathematics (“remedial’’).~

Table 2.1 illustrates how students were disrnbuted in the four curricula by
socioeconomic status, race+ thnicity, and mathematics achievement test quartile. A
substantial proportion (over 10 percent) of 1ow-SES (bottom quartile), racial minority
(Hispanics,  blacks, and American Indians), and low-ability (bottom quartile cognitive test)
eighth graders were participating in remedial programs. In particular, blacks and Hispanics
were almost twice as likely as white students to be in a remedial course. Low-SES students
were almost three times as likely as high-SES students to be in a remedial course.

Science. It is widely reported that teachers spend most of their instructional time in
science helping students learn and memorize facts rather than teaching them to think
scientifically. For example, in the National Survey of Ractices and Trends, in the middle
grades most principals indicated that their typical science teachers taught basic facts every
&y, but only about one-third reported that discussions of scientific methods area regular
part of lessons.21

19J. H. Braddock, ‘Tracking  the Middle Grades National Patterns of Grouping for Insauction,”  Phi Deha
Kappm,  February 1990,445449.
2~ese curricular areas were determined by students’  responses to questions about their participation in
specific types of math classes. The categories presented are mutually exclusive and they are modeled on
those presented in the report by McKnight  et al., The Underachieving Curriculum  (1987).  Students were
asked two separate questions about their math classes one question asked whether they were participating in
an advanced or accelerated program and the other asked what type of class they attended wekly (1)
algebrdadvanccd,  (2) regular, or (3) remulial.  nose students who answered they were attending a weekly
algebrdadvanced  class were put in the “algebtiadvanced”  category. Those who answered they attended a
weekly regular class and were in an wcelerated  program were put in the “enrichai”  category; those who
atxended  a weekly regular class and were not in an accelerated program were put in the “general” category,
and those who indicated they attended any remedial class were put into the “mmdial”  category. There is
evidence that students overrcport  participation in algebra or other advanced classes (see NCES repo~
Kaufman et al., The Qualify  of Responses  in NEL.S.#8  Survey,  September 1991). In addition,  classification
into th=  four groups differs from the classifwtion used in Profile  of the American  Eigtih  Grader,  NCES,
1~ which does not illChldC the “enriched” category.
21HJ. Becker,  “Curriculum  and Instruction in Middle Grade Schools,”  Phi Deha  Kappan,  Febmary  1990,
450-57.

-7



Table 2.1--Percentage  of 1988 public school eighth graders who reported
attending different types of mathematics classes, by SES, race-.
ethnicity, and mathematics test quartile

Atge-txa/
Enrickd Remedid

——. . .

TowI* 29.0 17.1 47.1 6.9

socioeconomic status
L.Qw 1s.2 2s.5 49.1 10.2
Middle 28.3 15.5 49.8 6.4
High 47.0 10.7 38.7 3.7

Rac8-cthnicity
Asian 43.5 19.1 30.5 7.0
Hispanic 18.2 19.5 50.9 11.3
Black 24.6 28.1 37.3 10.0
white 30.9 14.5 49.1 5.5
AInaican  Indian 14.1 26.3 44.5 15.1

Mathematics  test  quartik
Low 24.8 50.6 15.0
Middle 2;; 17.5 54.5 53
High 61.2 8.7 29.2 Lo

- <
● For consistency, the students in this table are only those whose mathematics teachers were surveyed.
NOTE Because of rounding emxs,  rows may not always add to 100 pemcnt.

SOURCE  U.S. Depamnent of Education, National Center for Education Statistics, National Education
Longitudinal Study of 1988 (NELS:88), “Base Year Studemt” sumey.

In the NELS:88 stmey, almost all public school eighth graders (96 percent) reported
attending science class, and among them, about 22 percent reported being in science classes
with a separate laboratory.  One way of determining how much hands-on work science
teachers were giving to their students was to determine how often science experiments were
demonstrated or conducted in class and the amount and condition of laboratory equipment
available to students. Table 2.2 illustrates the varying exposure of eighth graders to
scientific experimentation and quipmcnt. Overall, a sizable proportion of students had little
or no exposure to science experiments.  For example, about 40 percent of public school
students had little exposure (no more than once a month) to scientific experimentation.
Almost one-half of students participated in classes where the teacher indicated that science
experiments were conducted about once a week (47 pment of public school students).

About 18 pment of the students had teachers who reported that little to no quipment
was available, while 47 percent of the students were in classes where equipment was
available only for groups of the or mom.

The quipment  that was available to students was reported to be in relatively good
condition: 58 pemcnt of students had access to equipment in good to excellent condition as
reported by their teachers. About 31 percent of students attended classes where teachers
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rqx)rted the equipment to be in fair condition, and the remaining 11 percent attended
classes in which teachers reported the quipmcnt to be in poor condition.

Table 2.2-. Percentage of 1988 public school eighth graders whose science
teachers reported varying exposure to laboratory. . . . . . .— experimentation .——..  — -—. — ———— .. -. -.. . . . .

percent of Students

Numb ofscicmcc  cx@nuIIs  cmductcd

Total 100.0

None or kss than one per month 20.6
About one per month 20.4
About one pr week 46.9
Almost every day 12.2

Amount of science quipment available

Total 100.0

Little  to none 17.5
Enough for groups of 1 or 2 students to share 35.8
Enough for groups of 3 or more to share 46.6

Condition of science equipment if available

Total 100.0

Poor 10.9
Fair 30.9
Good to exmlknt 58.3

NOTE Because of rounding errors, categories may not always add to 100 percenL

SOURCE U.S. Department of Edumion,  National  Center  for Education Statistics,  Nationat  Education
Longitudinal Study of 1988 (NELS:88), “Base  Year Student and T=chcr” surveys.

Group differences were apparent in levels of participation in science experiments
(table 2.3). For example, 41 percent of 1ow-SES students were in science classes where
experiments were conducted once a week and 9 Pemcnt were in classes conducting daily
experiments, compared with 54 percent and 19 percent of high-SES students who
conducted science cxpetients  at the same fiquencies.
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Table 2.3--Percentage  of 1988 public school eighth graders in science
. classes that conducted scientific experiments with varying

frequencies,  by student background, community, and school
attributes

—- ..— — .-. ..— . -. -. ---— Nom ~– About–––– A~ About -------—
<one/mo ondmo orldw@c Ondday

Total 20.6 20.4 46.9 12.1

Socioeconomic status
29.2 21.3 41.0 8.5
20.4 21.7 46.9 11.0

High 11.6 16.2 53.5 18.7

I@x4micity
Asian/Pacific  Isl. 13.8 17.6 48.2 20.5
Hispanic 24.6 21.8 45.2 8.4
B= 23.2 24.1 43.3 9.5
White 19.7 20.0 47,4 12.9
American Indian/Alaskan Nz& 34.5 16.0 44.3 52

Coy~mity type
20.6 20.1 44.8 14.5

Suburban 17.0 16.3 52.7 14.1
Rumi 24.9 25.2 41.3 8.6

Percent free lunch
S 5 percent 12.1 10.7 60.0 17.2
*2O percent 14.2 22.4 45.6 17.8
21-50 percent 24.9 22.9 44.1 8.0
>50 percent 33.5 23.8 37.9 4.8

NOTE:  Because of rounding errors, rows may not always add to 100 percent.

SOURCE: U.S. Department of Education, National Center for Education Statistics,  National Education
Longitudinal Study of 1988 (NIZLS88), “Base Year Student and Teacher” surveys.

Among racial+hnic groups, Asian students were more likely than Hispanic students
to be in science classes that conducted science experiments about once a day.~ Students in
schools with large free lunch programs-more than 50 percent receiving free lunches-
werc more likely to be in science classes where experiments were conducted less than once
a month (about 34 percent) than were students who were in schools where less than 20
percent received free lunches (14 percent or fewer conducted experiments less than once a
month).
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Topic Coverage in EighthGrade  ikfathernan”cs

In the Second International Mathematics Study, conducted in 1981-82, researchers
determined that the United States had a more diffuse and “arithmetic-driven” mathematics
cun’iculum than other countries,  allocating relatively equal amounts of time to various
mathematics topics.~ Japan, on the other hand had a more intensive cmiculum focused
on algebra in the middle school years and calculus in the secondary school y-. Similar to __
these results, findings from the NELS:88 sumey suggested that the mathematics curriculum
in middle schools consisted primarily of relatively broad survey-type courses, especially
for lower-achieving students. Students who showed an aptim& for mathematics were often
given instmction in pre-algebra, algebra, or other more advanced subjects in the eighth
grade, while those who had not performed as well were more likely to have attended
classes where arithmetic and computations dominated instruction.

- . .
In the NELS:88 survey, mathematics teachers were asked to identify which areas of

mathematics were covered as major topics in their respective classes.zd These topics
included ratios and percents, problem solving,  integers, fractions (common and decimal),
algebra, geomeay, measurement,  and probability and statistics (table 2.4).

Table 2.4--Percentage  of 1988 public school eighth graders whose
mathematics teachers reported various subjects covered as major
topics

9--- ~

Total (for each mutually exclusive topic) lCK).O

Ri3tiOS  and percents
Problem solving
Integers
Fractions (common and decimals)
Algebra
Gemneq
Measurement
Robability  and statistics

78.1
72.7
69.3
67.7
59.8
50.7
36.9
19.8

SOURCE: U.S. Department of Education,  National Cenux for Education Statistics,  Nationat Education
Imgitudinal Study of 1988 (NE1388). “Base Year Student  and Teacher” surveys.

More than two-thirds of public school eighth graders were in classes where fractions,
ratios and percents, problem solving,  and integers were taught as major topics. These
classes were followed by algebra (60 percent), geometry (51 percent), measurement (37
percent), and probability and statistics (20 pexcent). Figure 2.1 illustrates the difference in
the intensity of the topics covered in the four curricular areas. This figure suggests a
substantial differentiation of opportunity to learn mathematics within the cuniculum.
According to teachers, algebra, problem solving, and topics related to integers dominated
the advanced curriculum and exposure to other subjects was relatively low. In contras~

23C. McKnight  et al., 1987.
‘The choices offered for each subject were 1) major topic,  2) minor topic, 3) review tqic only, and 4) not
covered  at all.
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students in general and remedial classes had tachcrs who concentrated on more elemcntxy
. topics such as ratios/percents and fractions, and the students’ exposure to other subjects

was more broadly distributed.

-. .—. —. .— -- .— . . . . .

- . .
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Figure 2.1-Percentage of 1988 eighth graders whose teach- reported covering various mathematics subjects as major
topic% by type of class students reported attending

F r a c t i o n s  Mid Mecsummmt Integers Probtan Geometry Algebra Robsbility/
t-=~ TOP]solving statistics

I

I

i

SOURCE U.S. Depamnent of Education, National Center for Education Statistics. National Education Longitudinal Study of 1988. “Base Year Student
and Teack”  SIUVCYS.



one way in which differences in the mathematics curriculum can be examined is to
- ascertain the extent to which teachers indicated that they taught algebra, one of the most

advanced mathematics topics, compared with fractions, the most elementary topic. Use of
these two topics, representing extremes in the mathematics curriculum, clearly
demonstrates how students of varied backgrounds and communities differed in their
exposure to such topics.

--—— More than any other aspect of mathematics and science instruction, socioeconomic _ _
status was strongly associated with the types of mathematics topics covered in class. Only
49 percent of 1ow-SES students were in mathematics classes where algebra was taught as a
major topic, compared with 75 percent of high-SES students (table 2.5). Exactly the
opposite pattern was seen for students in classes where the major topic was fiacaons: 79
percent of Iow-SES students were in such classes, compared with 52 percent of high-SES
students. . ‘

—

Raciakthnic group differences were also found in the NELS:88 sumcy. For
example, Asian and white students were fax more likely to be in mathematics classes where
algebra was a major topic than were black students (67 percent of Asian students and 62
percent of white students, compared with 49 percent of black students).  Not surprisingly,
Asian and white students were also far less likely than black or Hispanic students to be in
classes where fractions were covered as a major topic (approximately 80 percent of black
and Hispanic students, compared with 55 percent of Asian students and 64 percent of white
students).

Table 2.S--Percentage  of 1988 public school ei$hth graders whose
mathematics teachers reported covering algebra or fractions as
major topics, by student background

Algebra Fractions

Total 62.0 64.3

Socioeconomic status
LQw 49.3 79.2

59.1 68.1
High 74.8 52.4

Race+thnicity
Asian/Pxific Id. 67.4 54.6
Hispanic 57.5 80.6
B& 48.5 80.4
White 623 63.8
American Indian/Alaskan  NaL 48.3 82.9

~ —
SOURCE U.S. Department of Education,  Natiomd Center for Educacion Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teachefl  surveys.

Community and school attributes were also associated with the types of topics
covered in mathematics classes (table 2.6). Nearly 70 percent of students in the Northeast
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were in mathematics classes where algebra was a major topic, compared with a little  more
than one-half of the students in the South and in the West. The opposite pattern was seen.
for the teaching of fractions:  S9 percent of the students in the Northeast were in
mathematics classes with fractions taught as a major topic, compared with more than 70
percent of the students in the South and in the West.

————— . . .— —.. . ..—

Table 2.6--Percentage  of 1988 public school eighth graders whose
mathematics teachers reported covering algebra or fractions as
major topics, by community and school attributes

Algebra Fmctions—

Total 62.0 64.3

Region
Northeast 69.4 59.2
North Central 64.3 64.0
South 73.2
west ?3:: 71.3

Community type
urban 54.9 73.8
Suburban 64.9 63.9
Rural 56.2 69.1

Percent he lunch
S 5 percent 72.1 58.8
620 percent 62.3 65.2
21-50 percent 52.5 69.6
? 50 percent 56.1 80.2

Student problems
Serious 53.7 72.9
Mo&rate 61.1 66.7
Imw 65.4 62.7

Teacher engagement
Low 58.2 69.0

58.5 67.6
High 68.5 65.3

Amdanic  press
50.1 66.5

Mo&ate 63.4 70.3
High 63.0 63.5

SOURCE U.S. Depanmcnt of Education,  National Centcx  for Education Statistics,  National Education
Iangitudinal  Study of 1988 (NELS:88),  “Base Year Student and Teacher  sumeys.

Suburban students, in general, had more exposure to algebra in their mathematics
classes than did urban or rural students. For example, 65 percent of suburban students

15



were in mathematics classes where algebra was taught as a major topic, compared with 55
- percent of urban students and 56 percent of rural students.

There was some indication that students in schools with large free lunch programs
(more than 50 pement receiving free lunches) studied algebra as a major topic less than
those in schools with 5 percent or fewer students receiving free lunches. About 56 percent
of the students in schools with large tie lunch programs were in mathematics classes
where algebra was taught as a major topic, compared with more than 72 percent of the—— students in schools with few students receiving free lunches (5 percent or less). At the- -- -—————
same time, approximately 80 percent of students in schools with the largest free lunch
pro-s we~ in mathematics classes where fractions were a major topic, compared with
less than 60 percent in schmls with few stu&nts receiving free lunches.

Topic Coverage in Science Clarses

Eighth graders’ science courses were generally classes that broadly covered many
topics. AS shown in table 2.7, earth science and weather/astronomy were taught as major
topics to mom than 50 percent of public school eighth graders. From 40 percent to 50
percent of the students studied topics related to environmental science or oceanography,
chemistry, various physics subjects, and atomic theory. Fewer than one-quarter of eighth
graders had teachem who covered subjects related to science in society, human biology or
genetics, plants or animals, and personal health as major topics.

Table 2.7--Percentage  of 1988 public school eighth graders whose science
teachers reported covering various subjects as major topics

Total (for each mutually exclusive topic)

Earth science
Weathedastmnomy
Environmental sciertcdoccanography
Chemistry
Various physics subjects*
Atomic theory
Science in socie~
Human biology/geneacs
Plants/animals
Personal halth

100.0

57.2
54.8
47.9
46.1
41.3
41.6
21.8
18.6
15.7
9.2

● Electricity, mechanics,  and heat or optics.

SOURCE U.S. lXpartmcnt of Education,  National  Cen@ for Education Statistics, National Education
bngituh,l  Study of 1988, “Base  Year Student and Teder”  sumeys

Class Size

More than one-half of public school eighth graders were in mathematics or science
classes with 25 or fewer students. Eleven percent and 6 percent, respectively, of students
wem in math and science classes that had 15 or fewer students (tables 2.8a and 2.8 b).
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Table 2.8a--Percentage  of 1988 public school eighth graders whose
mathematics teachers reported classes of different sizes, by
student background characteristics and geographic region

M~
1-15 1*25 2&30

.— — pupils –— pupils---- —-—-pupiis-----  than3o ‘— –
.

Total 11.3 45.9 30.0 12.9

Socioeconomic status
14.3 44.6 29.7 11.3

Middle 10.4 46.1 30.7 12.8
High 9.4 47.0 28.3 15.2

~nicity
Asian/Pacific  IS1. 9.3 31.8 29.4 29.S
Hispanic 7.0 36.5 37.4 19.1
Blzk 13.6 40.1 27.8 18.5
white 11.3 49.1 29.3 10.3
American Indian/Alaskan  NaL 22.9 33.5 32.0 11.7

Region
Nord)east 18.1 53.2 21.1 7.6
Norh Central 11.2 51.4 29.8 7.6
south 9.7 47.3 30.9 12.0
west 7.3 2s.1 38.3 29.3

SOURCE  U.S. Department of Education, National Ccntu for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88), “Base  Year Smcknt and Teacher” sumeys.

An initially surprising result found in this study was that Iow-SES students were
more likely than high-SES students to be in the smallest mathematics classes (classes with
15 or fewer students):  about 14 percent of 1ow-SES students were in mathematics classes
of this size, compared with 9 percent of high-SES students (table 2.8a). While the
difference was modest, it is statistically significant. The overrepresentation of low-SES
students in the smallest mathematics classes may reflect a tendency on the part of
mathematics teachers to place lower-achieving students in small groups for remedial
insauction.~ The same pattern held for the size of science classes (table 2.8 b).

‘see L Anderson and L. Pelliccr,  “Synthesis  of Research on Compensatory and Remedial Education,”
Leadership, 1990,  1&15.
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Table 2.8b--Percentage  of 1988 public school eighth graders whose science
. teachers reported classesof different sizes, by student

background characteristics and geographic region

sc~

1-15 16-25 26-30
——---pupil—————— pupils—————— W@ than30 ----------------

—

Total 5.6

Socioeconomic status
7.7

A4i&ile 5.3
H:gh 3.8

Race+thnicity
Asian/kiflc  rd. 5.7
r 5.6

4.9
White S.6
Amaicanhdian/Alaskan NaL 5.4

Region
Nonheast 6.5
North Central 4.9
south 5.6
Wes 5.7

45.3

46.7
44.6
4s.1

36.7
37.1
38.8
47.4
56.7

52.4
51.6
43.9
33.8

36.3

32.9
37.9
36.6

33.9
39.3
37.3
36.2
26.5

28.3
37.7
36.9
40.4

12.8

12.7
12.1
14,5

23.7
18.0
19.0
10.8
11.4

12.9
5.9

13.7
20.1

NOTE:  Because of rounding errors, mws may not always add to 100 percent.

SOURCE:  U.S. Department of Education,  National  Centcz for Edtmion Statistics,  National Education
Ia@tudinal  Study of 1988 (NELS:88), “Base Year Smdent and Teachefl surveys.

Differences were also observed among students of different racial-ethnic groups in
re!ation to class size. For example, Asian students were more likely than white students to
be in the largest mathematics classes (30 or more students). The same held for science
classes. In addition to these differences, black students were more likely than Hispanic
students to be in the smallest mathematics classes. These patterns of raciaI-ethnic
disrnbutions in classes may to some extent have been caused by regional differences. For
example, western states are known to have the largest Asian and Hispanic populations and
also to have the largest mathematics classes. Nearly 30 percent of students attending
schools in the West were in mathematics classes with 30 or more students, compared with
12 percent or fewer in other regions.

Class Time Albcanons

An important indicator of the quality of instruction received by students maybe how
class time is allocated to whole class instruction compared with smalI group or individual
instruction. In this study, almost one-half (49 percent) of eighth-grade math students and
42 pexent of science students spent 50 percent to 75 percent of their class time in whole
group instruction. The amount of time that students spent learning as a whole group in
mathematics classes differed for various groups of students.  Low-SES students were less
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likely than high-SES  students to be in classes taught primarily  as a whole group (that is,
they we~ more likely to be in classes where less than half the class time was spent learning.
as a whole group). For instance, 44 percent of 1ow-SES students were in mathematics
classes where less than 50 percent of the time was spent as a whole group, compared with
only 33 ~rcent of high-SES students (table 2.9a). Again, the prevalence of Iow-SES
students m mathematics classes that spent less learning time as a whole group (and thus,
more time in small grOUpS and working individually)  may indicate the widespread usc of
small groups for rerncdiation.

Table 2.9a--Percentage  of 1988 public school eighth graders whose
mathematics teachers reported different allocations of whole
group time, by student SES and geographic region of the
school

as w~n
40 percent 50-75 ~nt >75 pelccnt

Total 39.7 48.6 11.7

Socioeconomic status
44.4 44.4 11.1

& 39.8 48.0 12.2
High 33.4 55.2 11.4

Region
Northeast 23.9 60.5 15.6
North Cenrral 37.4 52.1 10.5
south 45.1 41.1 13.8
west 48.4 46.7 4.9

NOTE: Because of rounding errors, rows may not always add to 100 percent.

SOURCE  U.S. Department of E&cation,  National Centct  for Education Statistics,  National Education
bngitudinal  Study of 1988 (NELS:88), “Base Y= Student and Teacher”  surveys.

The pattern of class time allocation in relation to socioeconomic status as seen for
mathematics classes was not observed for science classes (table 2.9b), Whereas spending
more time in smaller groups in mathematics classes may signify increased remedial
instruction, in science classes it may indicate increased participation in science experiments “

—. ___
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Table 2.9b--Percentage  of 1988 public school eighth graders whose science
. teachers reported classes with different allocations of whole

group time, by student SES and geographic region

cSO percent S(L75 pucent >75 pement
—. — —.

Total 43.0 42.0 15.1

Socioezonomicstatus
41.0 42.0 17.1

MitMk 42.0 43.3 14.7
High . 47.4 39.0 13.6

—
Region
Noti 30.2 52.2 17.6
North  Central 41.7 46.7 11.6
South 39.6 40.s 20.0
Wes 62.1 29.8 8.1

NOTEBecamof  roundingerrors,rows  maymxalwaysadd  K)loopCUnL

SOURCE U.S. Department of Edu~tion, National Center for Education Statistics, National Education
Longitudinal Study of 1988 (NELS:88),  “Base Y= Student and Teacher” surveys.

Regional differences, however, were found suggesting that students attending
schools in the West (62 percent) were more likely than those in other areas (42 percent or
fewer) to be in science classes that spent less than 50 percent of class time as a whole
group.

Amoum  of Homework Assigned

Math and science teachers were asked approximately how many hours of homework
they assigned in their classes per week. Most students (65 percent of students in
mathematics classes and 73 percent in science classes) had teachers who assigned from 1 to
less than 3 hours of homework per week (table 2.10a). About 11 percent of students in
science classes were assigned less than 1 hour of homework per week, compared with 6
percent of mathematics students. Likewise,  10 percent of students in mathematics classes
were assigned more than 4 hours of homework, compared with 4 percent of science
students.
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Table 2.10a--Percentage  of 1988 public school eighth graders with

mathematics or science teachers who assigned different
amounts of homework

——.—— ..—. ———c. .—. ——— .— .
Seknce

Hours of homework assigned pa week

Total 100.0 I(x)oo

hssthanl - 11.2
ltolessfhan3 6;:; 73.3
3t04 19.6 11.7
more thsn 4 9.6 3.8

SOURCE: U.S. Department of Education, Nabd Cents for Edtion  Statistics, National Educaim
Longitudinal Study of 1988 (NELS:88), “Bsse Year Student snd T~cher” sumeys.

Different groups of students did not show a great deal of variation in the amount of
homework their mathematics or science teachers assigned. However students in remedial
math classes were more likely than students in other levels of classes (algebra/advancc~
enriched, or general) to be assigned less than one hour of homework (table 2.10b).

Table 2.10 b--Percentage of 1988 public school eighth graders whose
mathematics teachers reported assigning various amounts of
homework (hours/week),  by class type

Less than Mere than
Ms%n 3one 3t04 4

Algebra
4.3 55.6 26.5 13.6

EnriclEd 5.4 67.1 17.3 10.2
5.5 70.0 17.3 7.1

Rcmdial 10.4 66.8 14.6 8.2

SOURCE  U.S. Depsmnent  of Education, Nstional Cater for Educ-atim Statistics,  National Educatim
Longitudinal Study of 1988 (NELS:88),  “Base Y= Sludcat  and Tcachcr” surveys

Microcomputer  and CaIculdzorAccess

Fewer than 40 percent of public school eighth fidcrs in mathematics or science
classes had any access to microcomputers (table 2.11). Even among those students whose
teachers indicated that microcomputers were available, most were in classes where fewer
than 10 percent of the students actually used them. About 10 percent of mathematics
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students participated in classes where more than one-quarter of the class had access to
-computes% compared with 6 percent of science students.

Table 2.11-Percentage  of 1988 public school eighth graders whose
mathematics or science teachers reported different access and. . . . . —. .—— use of microcomputers and calculators ——. —

.

Math class scieme class

.MIcmcunpuK!z m—
Total

Nom
Few= than 10% of tints
10-2s% of students
More than 2s% of Studmfs

calculator =@=

Total

No
Ym

If ~ How muck

Total

little ~
OnceJweek
Mae than onceAveek

100.0

62.5
21.1
6.6
9.8

100.0

56.0
44.0

lm.o

41.4
28.8
29.9

100.0

65.5
22.4

6.1
6.0

NfA

N/A
WA

N/A

N/A
N/A
N/A

NOIE Because of rounding csrcx% categories may not always add to 100 pXcenL

SOURCE U.S. Depamncnt of Education, National Center for Education Statistics,  National Education
b@ud.id  Study of 1988 (NELS:88), “Base Year Student and Teacher”  SIItVeyS.

In the National Survey of Practices and Trends conducted in the middle schools, 78
percent of school principals reported that mathematics teachers gave daily drills in
computation. However, student use of calculators as a means of doing mathematics work
was found to be infkquent-~ The same appeared to be uue for students in the NELS:88
sunwy where mathematics students’ access to calculators was no more frequent than their
access to micmcomputers. Among those students whose teachers indicated that there was
access to calculators (44 percent), the fkequency  of use was low (70 percent used them
once a week or less).

26~. B-, ~~~m ~ -ti~ ti Mlddlc  Grade SCIIOOIS,”  Phi Delta  Kuppan,  February 1~,
— ——. 4SW57. — — —

?
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Student Attitudes Toward Mathematics and Science

While nearly 90 perecnt of eighth gradcm thought that mathematics was important to
their future, only 70 percent felt the same way about science. It is very interesting to note
the pattern of student attitudes toward mathematics and science among students of different
subgroups. Students of lower socioeconomic status (for mathematics only) and students
who attended schools in which more than 50 percent of students received fiec lunches (for
bth mathematics and science) were more likely than students from more advantaged
backgrounds (high-SES and low-poverty schools-20 percent or fewer receiving fkee
lunches) to look forward to attending class (tables 2.12a and 2.12b).  At the same time,
Iow-SES students were more aflaid to ask questions than those from more advantaged
backgrounds.  The difference between 1ow-SES students and those in higher socioeconomic
groups may be in the expectations teachers have of them. Teachers in schools with more
advantaged student populations may be more demanding and expect more of their students
than those in less advantaged schools. Hence, students in more advantaged schools maybe
less likely to look fonvard to the rigor of their classes than their more disadvantaged ~
but they may be more confident in their knowledge.

Another interesting finding is that white students did not share the same enthusiasm
toward mathematics and science as did students in other ethnic groups. White students
were less likely than Asians, Hispanics, and blacks to look forward to mathematics or
science classes.
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Table 2.12a.-Percentage of 198S public school ei~hth graders reflecting
. different attitudes toward mathemat]c~ by student background

and percent free lunch

fti to Afiaidtoask em.— .— atath~ quc&ons —— - --

Total” 56.6 21.0 87.9

soc-onomic  status
61.8 23.7 87.9
55.s 20.4 87.6

High 52.7 19.0 88.3

66.3 21.4 90.3
Hispanic 62.7 27.8 88.7
Bkk 72.0 20.8 89.0
white 52.6 19.8 87.5.AmemcanIndian/AlaskanNat. S4.8 33.4 82.S

Fwcult free lunch
s 5 percent 50.0 18.0 87.5
6-20 parult 53.6 20.6 86.8
21-50 pelcent 58.9 21.4 88.1
> so percent 66.0 24.6 90.1

● For consistency,  the students in rhis table we only those whose mathematics  teachers were surveyed

SOURCE U.S. Department of Education, National Center for Education Statistics,  Nstional Education
Longitudinal  Study of 1988 (NELS:88), “Base Year Student and Teachefl  sumeys.
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Table 2.12 b--Percentage of 1988 public school eighth graders reflecting
different attitudes toward science, by student background and
percent free lunch

toward @MS
~k - - - .-——.

forward  k Afraidto& Irnpoftantto  –
.—

ti- “ questions

Total*

Sot”IOcconornic  status

High

~city
Asian/Pacit3cIsl.
Hispanic
Bkk
White
American Indian/Alaskan  NaL

Percmt !kce lunch
Sspezcent
MO percem
21-50 pcrccnt
> so percent

62.7

63.0
62.8
62.1

68.6
67.3
68.7

W

59.5
61.0
64.0
67.2

14.7

19.0
14.4
10.9

14.3
20.5
18.0
12.9
31.7

13.3
13.4
15.3
17.5

69.4

68.4
68.8
71.9

76.5
70.6
72.7
68.2
77.0

68.1
66.8
70.2
74.0

● For consistency, the students in th@ table arc only thcasc whose xience WIWI’S were surveyed.

SOURCE U.S. Department of Education, National Cam for Educaticm Statistics,  National Education
Longitudinal Study of 1988 (NELS:88), “Base  Year Student and T=cher”  surveys.

Teacher Characteristics and Qualifications

In order to determine teacher qualifications, several aspects of their teaching
background were examined. ‘llese included 1) highest degree earna 2) subject of their
baccalaureate degree, 3) number of years’ teaching, and 4) teachers’ self-assessment of
how well prepared they were to teach their individual classes.

Virtually all of the eighth graders had mathematics and science teachers who had
earned at least a baccalaureate degree. Less than one pxcent of public school eighth-grade
students had mathematics or science teachers who had never completed a bachelor’s
degree, while approximately 46 percent had teachers who had canted a postgmduate degree
(see figures 3.8a and 3.8b in the next chapter for breakdown by school type).

To detennirtc the extent of subject-matter preparation that mathematics and science
teachers had rcceiv~ the subject of their baccalaureate major (and minor) was examined
rather than their area of certification. This ensured relative consistency among teachers.
Requirements for certification do vary from state to state an~ in some cases, may have
changed within states as the demand for mathematics and science teachers has increased.
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Thus, even teachers within the same state may have been exposed to different titeria for
. certification.

Teachers’ subject-matter preparation was characterized as follows:  1) whether or not
they had majored in their teaching fiel~ 2) if they had not majored in their teaching fiel~
whether or not they had minored in i~ 3) if they had neither majored nor minored in their
teaching fiel& whether or not they had majored in education or another subject

.— ——— ——
Approxima~~-4~-~-ent  of eigh~~grade  students had science teachers who reported

.— - _. ——.

majoring in science, while 43 percent of students  had mathematics teachers who reported
majoring in mathematics. About 70 percent of students had mathematics cm science teachers.
who had either majorai or minored in their field (math, 70 percen~ science, 72 percent).

Eighth-grade students’ backgrounds were related to the characteristics of their
— mathematics anti science teachers (tables 2.13a and 2. 13b). For example, students of high

socioeconomic status were more likely than 1ow-SES students to have mathematics teachers
who had majored in mathematics (50 percent versus 39 percent). At the same time, low-
SES students were more likely than high-SES students to have mathematics teachers (and
to a lesser extent science teachers) who had majored in education.

Table 2.13a--Percentage  of 1988 public school eighth graders whose
mathematics teachers had different baccalaureate majors, by
student background

Maja Mina Maja M@
in mathematics/ in mathematics/ in education in other
math.  cdwation math. edu@on only subject only

TotaI 43.3 27.1 18.2 11.4

Socioeconomic status
Low 38.5 25.9 23.1 12.6

43.2 27.7 17.7 11.4
High 49.8 26.2 13.2 9.8

Hispanic
Blsck
White
AmaiGlnlndian

44.1
33.3
40.0
45.7
30.5

235
28.5
26.6
27.2
23.5

15.0 17.5
17.5 20.8
21.5 12.9
17.7
23.4 ;.:

NOTE Bewse of rounding emors, rows may not always add to 100 pram

SOURCE  U.S. Department of Education, National Center for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88X  “Base Year Student and Teacher” Survey, 1988.

—
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Table 2.13 b--Percentage of 1988 public school eighth graders whose
. science teachers had different baccalaureate majors, by

student background

Maja Mina Major Ib4sja
— ——— ——- in scitnc4sc- inscimc4ac-  incdwticm inothc?

CduGuim dmation only subject OIdy

Total 48.6 23.5 15.6 12.3

Socioeconomic status

Mirklle
High

Race+thnicity
Asian/Pacific  Islander
Hispanic
Bla4t
White
American Indian

44.0
49.6 %
51.6 22.5

53.3 22.6
46.6 20.5
48.9 19.6
48.6 24.2
39.9 47.7

183
15.2
13.6

11.4
16.1
18.5
15.5
7.1

14.)
113
123

12.6
16.8
13.0
11.7
5.3

NOTE: Because of rounding errors, rows may not always add to 100 puccnt.

SOURCE  U.S. Department of Education,  National Center for Education Satistics,  National EducatiaI
Lmgitudinal  Study of 1988 (NELS:88):  ‘OBasc  Year Student and Tach&”  sumeys.

Some differences among students’ racial or ethnic backgrounds in relation to their
mathematics teachers’ subject-matter preparation were also found. For example, white
students were more like] y than Hispanic students to have mathematics teachers with a
baccalaureate degree in mathematics. The same effect, however,  was not seen for science
teachers.27

There were also regional differences with respect to teacher education between
students attending schools in the Northeast or North Central areas and those attending
schools in the West. A greater proportion of students in Northeast and North Central
schools had mathematics teachers with baccalaureate degrees in mathematics (53 percent
and 50 percent, respectively), compared with students in the West (31 percent) (tables
2.14a and 2. 14 b). At the same time, students who attended schools in the West were more
likely than students in northern schools to have mathematics teachers who had majored in
*’other” subjects (25 percent compared with 8 percent and 11 percent, respectively).
Whether a school was located in the city, suburb, or rural area was not signflcant.ly
associated with the baccalaureate majors of mathematics or science teachem

Finally, there were some differences noted for the extent of the free lunch program in
relation to subject-matter preparation for mathematics teachers. Thirty-two percent of the
students who attended schools with large free lunch programs (more than 50 percent
receiving a free lunch) had mathematics teachers who had majored in mathematics,

27E~n bough it ap~s that there are similar differences among students Of diffCrCllt  =ti-CthIliC
backgrounds for science teachers’  baccalaureate degrees, ticre was more variation among science trachws
within -h raciaktlmic  acgory. Tkcforc, statistically significant difftxmccs  wac not obti
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compsrcd with 50 percent of the students attending schools with smaller programs (6
-pcment to 20 percent receiving free lunches).

Table 2.14a--Percentage  of 1988 public school eighth graders whose
mathematics teachers had different baccalaureate majors, by

—.. . community.  and school characteristics .._. ——

Maju Minor Major
in mathematics  in mtkmtu# in cdl.liaticm
math.  cducatial math cdwXtion only Subjsct

Total 43.3 27.1 18.2 1 L4

Regioa
N~ 52.6 26.8 13.0 7.7
Nonh CentraI 49.8 23.5 15.8 10.9
south 39.0 28.8 22.4 9.9
west 30.6 27.0 17.7 24.7

Cmlluity  type
43.4 28.6 15.4 12.7

Suburban 41.7 27.3 16.5 14.5
Rural 45.3 26.0 22.1 6.6

Pctceat he lunch
<=5 pemcnt 45.7 26.6 1S.6 12.1
MCI pcmmt 49.7 26.2 14.0 10.1
21-50 pcmcnt 40.3 27.8 20.3 11.s
>Sopuunt 31.8 26.1 24.1 18.2

NOTE Because of rounding erron%  rows may not always add to 100 pCXWIL

SOURCE U.S. Department of Education, National Ccotcr for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS88), “Base  Year Smdem and Teacher” surveys.
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Table 2.14 b-= Percentage of 1988 public school eighth graders whose
science teachers had different baccalaureate majors, by
community and school characteristics

—.

h’faja Minor Major
in scicncc/ m scicm# in cdumion—..-——..——

science education sialce edwalion .— only ‘-“-“ subject ‘- -

Total 48.6 23.5 15.6 12.3

Region
Noti 57.1 19.5 9.6 13.9
Nonh Centr4 53.1 19.0 19.2 8.7
south 39.9 26.0 19.4 14.8
Wa 50.6 26.7 8S 14.3

Community type
Urtnrl 53.3 19.9 10.8 16.1
Suburban 51.4 24.8 12.8 11.1
Rural 41.9 23.3 21.3 13.5

Pemcnt & lunch
<= 5 prcent 48.8 23.8 17.2 10.3
620 pmxnt 52.0 27.6 11.1 9.3
21-50 pcmcm 49.6 21.3 17.3 11.8
>50 pcnxnt 38.9 19.5 16.5 25.1

NOIE  Because  of rounding CHOIS, rows may not always add to 100 percent.

SOURCE U.S. Department of Education, National Center for Education Statistics,  National Educatiamal
Longitudinal Study of 1988 (NELS:88), “Base Year Student and Teacher” sumeys.

Eighth-grade mathematics and science teachers in general were very experienced,
with a majority of students having teachers who repofied 10 or more years of experience.
About 11 percent of students had relatively inexperienced mathematics teachers (3 years or
fewer of teaching), and 12 percent had equally inexperienced science teachers. Some
regional differences were obs-ed for mathematics teachers. Those teachers in the South
seemed to be somewhat less experienced than North Central teachers (table 2.15).
Approximately 15 pement of southern students had mathematics teachers with 3 or fewer
years of teaching experience compared with 5 pement of the students in the North (Mural
region. No such statistically significant associations were found for science teachers.
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Table 2.lS--Percental?e of 198S i)ublic school eighth graders whose
mathema~ics and sci~nce teachers had various  years of teaching
experience,  by geographic region

~
—. .-— ——— . ____

m “ym””—

Mathematics teachers

Total 11.2 19.0 37.0 329

— Region
Northeas 9.8 14,8 41.2 34.2
Nortil Cenlrai 4.8 20.8 36.0 38.5
south 15.4 18.7 38.6 27.3
Wes 12.5 21.4 30.3 35.7

Science teachers

Total 12.1 19.1 36.9 31.9

Region
Nolthcas 7.7 11.8 35.5 45.0
North Central 12.3 11.7 41.2 34.8
Soutil 10.3 26.3 39.9 23.4
Wes 19.1 21.1 26.9 32.9

NOTE Because of rounding errors, mws may not always add to 100 pertxm

SOURCE  U.S. Department of Education,  National Center for Education Statistics,  National Education
Iangitudinai  Study of 1988 (NELS88), “Base Year Student and T=cher suxveys.

Almost all teache~ felt that they were very well or well prepared to teach. Science
teachers fel~ in general, less prepared than mathematics teachers to teach their respective
fields. Only 84 percent of students had science teachers who felt well or very well prepared
to teach their classes, compad with 97 percent of stu&nts with mathematics teachers who
shared similar attitudes (table 2.16).
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Table 2.16--Percentage  of 1988 public school eighth graders whose
. mathematics and science teachers reported various levels of

preparedness to teach

Well to very somewhat w
---— ~~---– a-Y- - ~ ----

science tcdlcfs 84.0 12.0 3.7

Msth tcdla’s 96.6 2.9 0.5

SOURCE U.S. Department  of Edxxion, National Cater for EdtiuI Sratisdcs,  National Education
Longitudinal Smdy of 1988 (NELS:88), “B&Year Student snd Teacher” surveys.
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Chapter III

Mathematics and Science Instruction in Public and Private
SchooIs

——. ..—— —. ——--—_  _. ____

This chapter presents an overview of findings as they differ for public and private
school students. In the NELS :88 survey, in addition to public schools, three types of
private schools were identified: Catholic schools; private, nonreligious (independent)
schmls; and private schools that do not classify themselves as either independent or
catholic  (primarily religious schools such as Lutheran,  Fundamentalist Christian
academies,  Jewish schools, and so on). For ease of presentation,  this report identifies the
four types of schools as follows:  public;  Catholic;  private,  nonreligious;  and other
religious.

The folIowing sections discuss several areas of mathematics and science instruction in .
which differences were found among the four school types.zs The most prominent
differences were found for mathematics and science curricula characteristics such as
mathematics class type (or track) and exposure to science experiments. Mathematics and
science class sizes also varied according to school type. More modest differences were
found for classroom experiences including class time allocation and grouping, and the
amount of homework assigned by mathematics and science teachers. In addition, modest
differences were found for teacher qualifications,  especially the subject in which teachers
had earned their bachelor’s degree.

Mathematics and Science Curricula

Class Types and Topic Coverage

Students who attended private, nonreligious schools were more likely than public or
Catholic school students to report attending an algebra or advanced mathematics class (58
percent compared with 29 percent and 26 percent, respectively) (table 3.1). Catholic school
students were more likely than students in other types of schools to report attending a
remedial class, while public school students were more likely than private, nonreligious
school stu&nts to report attending remedial classes.

%hroughout this chapter differences among  the various schools may appear quite large. However, due to
the small samples of private nonreligious and private other religious school students,  these differences arc
often not stakticdy  significam  (see appendix B for standard enors of the estimates  presented).
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Table 3.1--Percentage  of 1988 eighth graciers attending different types of
. mathematics classes, by type of school

Algebfa  a Enridd Any
classes only lwnalial  class

—

T~* 29.6 17.0 46.2 7.)

School type
Public 29.0 17.1 47.1 6.8
Catlmlic 2s.7 18.4 43.4 12.5
Private,  other religious 45.1 173 33.0 4.6
Private,  nonrshgious 57.9 6.5 32.3 3.3

● ❞ ❞

● Fa consistency, students ixluded  in this table arc only those whose mathematics  teachers were surveyed.
NOTE:  Because of rounding errors, mws may rmt always add to 100 pacaIL

SOURCE:  U.S. Department of Education,  National Cata for Edtion  Statistics, National Educaticm
Longitudinal Sumey of 1988 (’NEU:88),  “Base  Year Student”  sumy.

In relation to topic coverage, public school students appeared to have less exposure to
algebra than Catholic school students (figure 3.1). About 60 percent of public school
students had teachers who reported that algebra was covered as a major topic in
mathematics class, compared with 78 percent of Catholic school students. At the same
time, a greater proportion of public school students than Catholic school students were in
classes where ffacaons and decimals were taught (68 percent of public schml students,
compared with 32 percent of Catholic school students).

It is interesting to note that public and private schools differed with respect to the
three most prevalent mathematics subjects covered as major topics. The subjects most
frequently covered as major topics in public schools were ratios@rcents, problem solving,
and fractions. In private schools, however, the three most prevalent subjects covered as
major topics were algeb~  problem solving, and integers, which may indicate that private
school students are exposed to more advanced mathematics subjects before entering high
school than are public school students.

Differences in science topics covered were less obvious than those topics covered in
mathematics. As shown in figure 3.2, ezuth science seemed to be the most prevalent subject
taught, regardless of type of school, followed by weather and astronomy topics.
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Figure 3.1--Percentage  of 1988 eighth graders whose mathematics teachers

—.

—. .
—. .-. ——

—
reported-covering various sfibjects as major topic% by type of
school

.—
fntegere —...

87.9

Frmiom

85.9

Problem solving

Meawmnau

Algebra

78.4
78.1

25.4
.8

0 ti 40 &) 80 160
Wrant of eighth gders

I H Rivs4nonfelig. ■ RN* other dig. E catholic ■ Public [

SOURCE U.S. Depamnent  of Education,  National Cemer for Education Stistics, National Education
Longitudinal Survey of 1988 (NELS:88),  “Base Year Student and Tack” surveys.
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Figure 3.2--Percentage  of eighth graders whose science teachers reported
. covering various subjects as major topics, by type of school

-— ———. Planwhimds-

Biology/genetics
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Chemisuy
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283.-. . ..—— —
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9.4
21.8
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Percent of eighth graders
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I

SOURCE: U.S. Department  of Education, National Center for Education Statistics,  National Education
Longitudinal Sttwey  of 1988 (NELS:88),  “Base Y- Student and Teacher” surveys.
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Unlike science topic coverage, some differences were found in the levels of exposure
. to science experiments among students in different types of schools (figure 3.3a). Among

students in private, nonreligious schools, only about one percent had teachers who reported
conducting few science experiments (less than one per month), compared with 42 percent
in private, other religious schools and about one-fifth in either public or Catholic schools.

—. . —— .—— ..__— . . ..— . .. ——— —. .—. —

Figure 3.3a--Percentage  of 1988 eighth graders whose science teachers
reported varying frequencies of conducting scientific
experiments,  by type of school

% of
8th

gredels

Science c!ases

65.9

60

40

20

0
None w amehnonth About odmonth About ondwek Atmut One/&y

■ Public 9 Cetholic ~ Riva~ other relig. E Private, nonrelig.
~

SOURCE: U.S. Department  of Education, Nationsi Center for Education Statistics,  National Educauon
Longitudinal Sumey of 1988 (NELS:88),  “Bsse Year Student and TwW’ suneys.

Private, other religious school students were less likely than students in any other
school type to conduct frquent  science experiments (weekly or daily). Only 9 percent of
private, other religious school students had teachers who reported conducting weekly
experiments compared with 66 percent, 55 paent, and 47 percent, respectively, of private
nonreligious,  Catholic, and public school students whose teachers reported the same.
However,  scarcity of scientific equipment did not explain how infrequently private, other
religious school students conducted experiments, since only about one-third of these
students were in classes where little to no equipment was available, and more than one-half
were in classes where quipment was available for everyone to two students (figure 3.3 b).
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Figure 3.3 b--Percentage of 1988 eighth graders whose science teachers
. reported varying amounts of scientific equipment available,  by

type of school

% of

z

Science classes

100 ————— .——

so

60
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20

0
Forevay l-2pupils Groups of30rrnore Litfle to rxme

■ P u b l i c  ■ Catholic ■ I%VQ otlw relig. ❑ Rivue,  nonrelig. I
SOURCE. U.S. Depanment  of Education,  Nahnal Center for Education Statistics, Nationat Education
M@A.ind Survey of 1988 (NELS:88),  “Base Year Student and Teacher”  sxnveys.

CIars  Size and Time AIlocatwn

Students in private, other religious and nonreligious schools tended to have smaller
mathematics and science classes than did students in either Catholic or public schools
(figures 3.4a and 3.4b).  More than one-half of private, other religious school eighth
graders attended mathematics classes (58 percent) and science classes (49 percent) with 15
or fewer pupils. About 40 percent of private, nonreligious school students were also in
mathematics and science classes with 15 or fewer students, compared with less than 15
percent of public and Catholic school students.

37



1

Figure 3.4a--Percentage  of 1988 eighth graders whose mathematics
teachers reported classes of various sizes, by type of school

Math claseea

100

I8(-
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0
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9 P u b l i c  g Cuholic I Private,ockrelig.  ❑ Private.nonrelig. I
SOURCE U.S. Department of Education, National Center for Education Staistics,  National Education
Longitudinal Survey of 1988 (NELS:88), “Base Year Student and Teacher” surveys.

Figure 3.4 b--Percentage of 1988 eighth graders whose science teachers
reported classes of various sizes, by type of school

Science claasea

%Of 60
8th
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SOURCE U.S. Department of Edudon,  National Centex for Education Statistics,  National Education
Longitudinal Sumey of 1988 (NELS:88),  “Base Year Student and Teache#  surveys.
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Compared with public schml students, private, nonreligious school students tended
. to participate mo= in mathematics cIasses  that met for 3 or fewer hours per week (figure

3.5). For example, about 32 percent of eighth graders in private, nonreligious schools met
for only 3 or fewer hours per week, compared with only 9 percent of public school
students.

Figure 3.5--Percentage  of 1988 eighth graders whose mathematics teachers
reported classes of varying weekly duration, by type of school

Muh chs$es

h1“

80

%Of a
8th

graders 401 31.8

20

0

51.8
58.8

1.2 0.00.00.0

3 hours Or less 4 hours S hours 6hoursorrnore

SOURCE: U.S. Depamnent of Education,  National Cent.cx  for Education Statistics,  National Education
hngitudirtal  Survey of 1988 (?4ELS:88), “Base Y= Student and Tcdef sutveys.

It was difficult to discern significant differences among school types in relation to
time allocation to small groups and individwd instruction. Schools of the same type
appeared to vary markedly. Part of the reason this may be true is that many schools of the
same type differ in class size. This factor may strongly affect how time, especially in small
groups, is allocated.  That is, if a class is small to begin with, there maybe very little need
for small group instruction and, perhaps, more time for individual instruction.
Unfortunately, there were not enough private school students in the sample to control for
class size.

One way to examine patterns of time allocation is to determine how much time is
spent teaching the class as a whole, rather than looking at small group and individual
instruction time separately.  For example, if a teacher spends less than 50 percent of class
time teaching the entire class, the remainder is generally spent in small groups, individual
instruction,  or giving tests. Figures 3.6a and 3.6b illustrate the differences obsexwd among
types of schools for allocation of class time to the whole group in mathematics and science
classes. From these figures, it appears that a smaller proportion of Catholic school students
than public school students attended mathematics or science classes that met less than 50
percent of the time as a whole group. For example, only 18 percent of Catholic school
students were in mathematics classes that met less than 50 percent of the time as a whole
group, compared with 40 percent of public school students.  Likewise, only 10 percent of
these Catholic school students were in such science classes, compared with 43 percent of
public school students.
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Figure 3.6a--Percentage  of 1988 eighth graders whose mathematics
teachers reported classes with varying allocations of time spent
as a whole group, by type of school
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SOUKJ2 U.S. Department of Education, National Center for Education Statistics,  National Education
bngitudinal  Sumey of 1988 (NELS:88), “Base  Year Student and TeacheF  sutveys.

Figure 3.6 b--Percentage of 1988 eighth graders whose science teachers
reported classes with varying allocations of time spent as a
whole group, by type of school
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. Anwun! of Homework  Assigned

——

A majority of eighth- graders were assigned from 1 to less than 3 hours of
mathematics and science homework per week. However,  teachers in public schools were
more likely to report assigning little homework (less than 1 hour/week) in mathematics than
did teachers in Catholic or private, nonreligious schools (figure 3.7). For example, less
than I percent of Catholic and private, nonreligious school students participated in – –
mathematics classes where teachers assigned less than 1 hour of homework per week,
compared with 6 percent of public school stu&nts.

Figure 3.7--Percentage  of 1988 eighth graders with mathematics teachers
who assigned varying amounts of weekly homework, by type of
school
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SOURCE.  U.S. Depamnent  of Education,  National  Cemer for Education SIAstics,  National Education
Longimdi.nal Survey of 1988 (NELS:88), “Base Year Smderu and Teacher”  sumeys.

Teacher Characteristics and Qualifications

Virtually all the eighth-grade students’ mathematics and science teachers included in
the NELS:88 survey had earned at least a baccalaureate degree. For instance, less than 1
percent of eighth-grade students in public schools or private, nonreligious schools had
mathematics or science teachers who had never completed a bachelor’s degree. Public
school students were somewhat more likely to have mathematics teachers who had
postgraduate degrees than were Catholic school students (figure 3.8a). The percentage of
science teachers earning baccalaureate and postgraduate degrees was similar to that of
mathematics teachers, although no statistically significant school type differences were
discerned (figure 3.8b).

41



i
I

Figure 3.8a--Percentage  of 1988 eighth graders with mathematics teachers. of various educational backgrounds, by type of school
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Figure 3.8b--Percentage  of 1988 eighth graders with science teachers of
. various educational backgrounds, by type of school
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Differences in baccalaureate majors were observed among teachers in different types
of schools (figures 3.9a and 3.9 b). In mathematics,  more public school students had
teachers who had majored in their teaching field than students in Catholic schools. Among
public school students,  43 percent had mathematics teachers who had majored  in their
teaching field. By contrast, only 18 percent of Catholic school students had mathematics
teachers who had majored in mathematics. Fewer private,  nonreligious school students had
mathematics teachers who majored in education only than their counterparts in public—.. .——. sch~ls (7 ~mt of private, nonreligious schoot students compared with 18 percent of . . . . . . . .
public school students).  Among science teachers, fewer than 1 percent of private,
nonreligious school students had teachers who had majored in education only,  Cornpd  “
with 49 percent in Catholic schools, 27 percent in private, other religious schmls, nd 16
percent in public schools.

—

Figure 3.9a--Percentage  of 1988 eighth graders whose mathematics
teachers had various baccalaureate majors, by type of school
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Figure 3.9b--Percentage  of 1988 eighth graders whose science teachers had
. various baccalaureate majors, by type of school

Science tachers
— ——--— 100

I

. .

80

%Of w
8th

greders 4Q

20

0
Major in scimce/ Minor in scimce/  Major ineducetion Ohersubjea

science cd. science ed. only

I S Public 8 Cstholic  ■ Privtiqotierrelig.  ❑ Rivtie.  nonrelig.
I
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Mathematics and science teachers, in general, tended to be very experienced. Most
students had teachers with 10 or more years of teaching experience. Regardless of the type
of school attendd  eighth graders’ mathematics and science teachers had relatively similar
amounts of teaching experience. Public school students, however, were more likely to have
mathematics teachers with 19 or more years of experience (33 percent) than students in
private, nonreligious schools (15 petcent) (figure 3.10).
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Figure 3.10--Percentage  of 1988 eighth graders with mathematics teachers
of varying teaching experience, by type of school
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Chapter IV

Mathematics and Science Achievement

—— In-this chapter, mathematics and science achievement-test scores are examined iK ‘-

relation to the various components of instruction that were measumd in this study. Only
differences that are statistically and practically significant (see appendix A for a more
detailed discussion of the method) are discussed in the text.zg Using this methti
differences of about three or more points in scores are considered of practical significance.
if the difference is statistically significant.  The following four sections of this chapter
present detailed findings for public school students, while the final section compares test

— scores for students in different types of schools.

Mathematics Curricula

Students who reported attending algebra or other advanced classes ha~ by far, the
highest achievement test scores, while students who reported attending remedial classes
had the lowest scores (table 4. la). In addition, acconiing to another report, students who
were in algebra or other advanced mathematics classes were more than four times as likely
as students in regular math classes to be proficient at high-level mathematics problem
solving (42 percent versus 9 percent).~  While it is tme that high-ability students arc more
likely to be placed in algebra or other advanced mathematics classes, judgments about a
student’s ability may lead to early segregation of students into different class levels or
tracks. Research suggests that the ways in which elementary schools &fme ability may
reinforce students’ own perceptions of their prospects for achievement.sl

29R~d~ shouM b in mind that the achievement fII’dhIgS  reported here  arc from  CrOss-WctiOld  -

‘Ihrcfore, neither the direction of the associations nor causal relationships an be inferred.
30Rock, D. J. Pollack,  and A. Hafner,  Tk Tested Achievement of 1988 Eighth Graders (Washington,
D.C., NCES-91460  mpoft),  1991.
31J. Oakcs,  et al., Afdtip!yi.qg Inequulifies  (!990).
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Table 4.la--Average  mathematics achievement test scores of 1988 public
. school eighth graders who reported attending various levels of

mathematics classes

Total* 49.6

—. IMathmatks  C* ~ reporudby S~titS — .— ———

Algddadvanced 56.9
Emiched 46.4
General only 48.1
Any remedial 42.2

● For consistency, the average mathematics scores presented are for those students whose mathematics
teachm  wcse surwyed.  llmc  scores diked  very little from the avaage  fff the entire student  sample.

SOURCE U.S. Dcpatrnent  of Edwation,  National Cenrer  for Education Staasdc%  National Edumtkmal
Longitudinal Study of 1988 (NH-S 88), “Base Year Student and Tcacha”  sumeys.

Students participating in mathematics classes where their teachers reported that
algebra was covered as a major topic scored significantly higher than those in classes where
other subjects (including ratios and percents, fractions, geometry, and measurement) were
reported as major topics (table 4.1 b). Students who were in mathematics classes where
fictions or measurement were covered as major topics had lower scores than students who
were in classes where teachers reported covering problem solving,  integers, or probability
and statistics as major topics.

Table 4.lb--Average  mathematics achievement test scores of 1988 public
school eighth graders whose mathematics teachers reported
covering various subjects as major topics

Total 49.6

Subjects ~VL%Wi  as major topics rqmrted  by tcachczs

Ratios and pcrcems
Problem solving
Integers
Fractions (comm”m  and decimals)
Algebla
Geomcuy
Mcawwment
Probability and statistics

48.5
50.5
50.6
47.0
527
49.4
47.3
50.4

SOURCE:  U.S. Department of Education,  National Center for Edu=tion Statistics,  National Eduwional
Longitudinal Study of 1988 (TEN: 88), “Base Year Student and Tcachcz”  surveys.



Science Curricula.
There were obvious differences in the achievement levels of students who had

various levels of exposure to science experiments. In a report by the American Association
for the Advancement of Science on science literacy, one of the major recommendations for
science education reform was to engage students more actively that is, to give them the.— “ opportunity for Y.. collccting, sorting, and cataloging;  obsening,  note taking, and ——
sketching; interviewing,  polling,  and su~eying; and using hand lenses, microscopes,
thermometers, cameras, and other common instniments.”32  Innovative  programs  suppoti
by the National Science Foundation have demonstrated that the benefits of hands-on
science may be greatest for disadvantaged students.33  In addition, this type of scicncc
education helps such students make ~atcr gains in oral language and reading readiness
than their peers who do not participate.~

The science achievement test scores shown in table 4.2 illustrate the fact that higher
achieving students tended to be in science classes in which teachers reported conducting
frequent experiments. Students in classes where experiments were conducted less than
once a month had lower scores than students in classes where expcrirncnts were conducted
weekly or daily.

Table 4.2--Average science achievement test scores of 1988 public school
eighth graders whose science teachers reported varying exposure
to scientific experimentation

Number  of sciemce experiments conducted Science test acaea

Total 49.9

None or less than one pa month 48.0
About one per month 49.0
About one per week 50.8
Almost evay day 51.6

SOURCE U.S. Department of Education, National Center for Education Statistics,  National EducAmal
Longitudinal Study of 1988 (NELS: 88), “Base Year Student and Teacher” surveys.

The relationship of student achievement level to the science subjects covered as major
topics was not as obvious as that seen for mathematics. Students whose teachers reported
covering chemistry as a major topic tended to scorn slightly higher on the achievement test
in science than they did in some other topics (table 4.3). However, the only difference
approaching practical (and statistical) significance was between classes where chemisuy

32~en~  ~ition fm the Advancement of Science, Science for All Americans (a project ml fCm
on the literacy goals in science,  mathematics,  and technology, MAS publication no. 89-01 S,,
Washington,  D.C., 1989, 147).
33Tk HonzardE&ation  Letter, Wkn Do Kids Do Science?’*  6(3)  (1990].
34J.  A. Shymansky, ‘What Research Says..about ES, SCIS, and SAPA,” Science and Children 26(7),
(1989).
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was covered as a major topic compared with those where personal health was covered as a
-major topic (score of 50.5 versus 48.1).

Table 4.3--Average  science achievement test scores of 1988 public school
eighth graders participating in science classes with various
subjects covered as major topics

. —.- ..— _ ___ _____ . . . . . . . . ___

Total 49.9

Earth science
weapherfiwmtlomy
~  scie=-=wm@Y&is&y -

Various  physics subjects*
Atomic theory
Sciendsociel’y
Human biology/genetics
Plantslanimals
Personal health

49.6
49.5
49.5
50.5
49.9
50.2
49.3
48.9
49,5
48.1

● Elecrncity,  mechanics.  hca~ or optics.

SOURCE  U.S. DePamnent of Education, National Center for Education Statistics,  National Educational
Longitudinal Study of 1988 (NELS: 88), “Base Year Student and Teacher” sumeys.

Teacher Characteristics

Students* average mathematics and science standardized achievement test scores in
relation to teacher education and experience are shown in table 4.4. Them did not appear to
bean association between highest degree earned by teachers and student achievement level
in either mathematics or science. However students whose teachers majored in mathematics
for their baccalaureate degree had a higher average score(51.  1) than those whose teachers
majored in either education (mean score of 47.1) or a non-mathematics subject (mean score
of 47.4). The same relationship between teacher baccalaureate degree and student
achievement was not found fa science.

The number of years of teaching experience that students’ mathematics teachers had
tended to be somewhat associated with students’ test scores. Students whose teachers had
taught 10 or more years had an average score of 50.0, while students whose teachers had
taught for 3 or fewer years had an average score of 47.5 (a difference that is statistically
significant and approaching practical significance).  The same relationship was not found
fix science teachers.
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Table 4.4--Average mathematics and science achievement test scores of
1988 public school eighth graders in relation to teachers’.
education, teaching experience,  and preparedness

Mathematics sores science scam
—

Total 49.6 49.9

Highest degree WrrKd
Bachelor’s 49.3 49.9
Post Graduate 49.9 50.0
No Degree ● ●

—
Bachekx’s subject

Majored in subject taught 51.1 50.0
Minored in subject taught 49.9 50.2
Majored in cduaiont 47.1 49.0
Majored in other subjectt 47.4 49.9

Number of yrars tithing
lto3 47.5 49.2
4t09 49.2 49.6
10 or more 50.0 50.2

● Fewer than 50 students.
tTeachers fell into this mtegory if madwnatics teachem did not minor in mathematics and science teachers
did not minor in science.

SOURCE: U.S. Department of E@caiicm,  National Center for Education Statistics,  National Erkatiaaal
Longitudinal Study of 1988 (NELS: 88), “Base Year Student and Teacher” sumys.

Classroom Characteristics

Classroom characteristics and their relationship to the level of student achievement arc
shown in table 4.5. It appears that stu&nts in small mathematics or science classes (1 to 15
students) had lower achievement test scores than did students in classes with 16 to 25 or 26
to 30 students.ss This finding seems contrary to cuncnt beliefs about the benefits of small
classes. However, there arc indications that in public schools small groups may often
consist of low-achieving students and arc used for remedial instruction.  For example, in a
recent rcpo~  it was maintained that students in compensatory and remedial programs
received irtstntction in smaller groups or classes and spent large amounts of time engaged
in scat work activities.ss

%w sample of studcmta in science classes with either 1 to 15 pupils or in classes with more than 30
students was too small to fmd a statistically significant difference between the average scores of students m
classes of these sizes.
3%. Anderson and L. Pellicer, “Synthesis of Research on Compensatory and Remedial Education,”
Education budership,  (September, 1990)  1(L16.

51



Table 4.S--Average mathematics and science achievement test scores of
1988 public school eighth graders participating in mathematics
and science classes of different sizes and various allocations of
class time

Mathematics sues scieae KuEs
.— —. .— .—. ..-. —-— —. ..__ .— .—— —. ..— —

Total

Cbsssizc
1 to 15 students
16t02S
26t030— Moscthan30

Hours/wak class meets
3 or fewer
4
5
6 or more

49.6

46.9
50.1
49.6
50.6

50.7
50.8
48.9
47.1

49.9

47.1
50.3
50.1
49.5

51.8
50.1
49.3

●

“Fcwez than SO students.

SOURCE U.S. Department of Education, National Center for Ed.uaon Sraistics, National Educational
Longitudinal Study of 1988 (N&IS:  88), “Base Year Student and Teacher” sumeys.

Another unusual finding is that students who were in mathematics or science classes
that met for fewer hours a week (3 or fewer) scored higher on achievement tests than did
students in classes which met for 5 or more hours a week (for science), or for 6 or more
hours a week (for mathematics).  A relatively small percentage of students were in classes
that met for 3 or fewer hours (about 8 percent for math and 10 percent for science). It has
also been reported that schools qualifying for Chapter 1 funding (primarily high-poverty
schools) spend mom time on mathematics and science.sT

High mathematics achievement test scores tended to reflect students whose teachers
assigned 3 to 4 hours of homework per week. As shown in table 4.6, these students scored
higher than those in classes with less than 1 hour of homework assigned.ss

37J. Oakes (1990).
38~ -Pie of ~~nts in CISS= ~iw~ more than 4 hours of homework wss too small  tO find a
statistically significant difference tnxween these students and those assigned less than 1 hour.
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Table 4.6--Average mathematics and science achievement test scores of
1988 public school eighth graders whose teachers assigned.
different amounts of homework

Mathematics scores Science scums
— –— ———.. .—— — .—. —— ..-. . ..— .

Total 49.6 49.9

Hoursofhornework assigncdpcswcek
Lcssthanl 48.2 48.5
ltokasthan3 49.6 50.5
3t04 51.9 50.8
h40rcfhan4 51.3 48.6

SOURCE  U.S. Department of Education,  National Center for Educahon  Statistics,  National Educational
Longitudinal Study of 1988 (NELS: 88), “Base Year Student and Tracher”  sumeys.

Achievement Test Scores in Public and Private Schools

The type of school eighth graders attended was also associated with the achievement
level of students in both mathematics and science (table 4.7),s9 In mathematics, students
attending public schools had lower scores than eighth graders ffom any of the three types
of private schools. The smallest difference (statistically significant and approaching
practical significance)  was between Catholic and public school students (average score of
52.3 compared with 49.6). Private, nonreligious students had higher scores than either
Catholic or public school students.  The differences for science were not as great, though
private nonreligious school students scored higher (average score of 55.7) than public
school students (average score of 49.9).

When interpreting these results, however, it is important to bear in mind that the
student populations attending private schools are often very different from those in private
schools. For example, in the NELS:88 sumey, it is apparent that public schools senm
much higher proportions of minority students,  students with limited English proficiency,
and students from single-parent families.~

3-~ djff= ~m thos presented  in another report published by NCES: E. Garcth Hodkkr,  A
Projlie  of Schools Attended by Eigkh Graders in 1988 (September, 199 t), The scores in that report

ted school-level averages mthcs than student-level averages
v4 id., 54.
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Table 4.7-Average achievement test scores of 1988 eighth graders in
different types of schools

Mathmadcs  Scoru Science scau

-. . . . . .. Totai*_ Sol 50.2——. — .. —.. ———

Public 49.6 49.9
catholic 52.3 51.5
Rivatc, other religious 5s.4 53.2
Rivatct nonreligious 57.8 55.7

● Rrculskcm Y. tie avqe mafhanafics scores presented arc for stu&nts whose madwnatics teachers— wacsumycd. Likewis%thc* smxcs am avaagcs  fa students whose science trachas wac survcyal=
llwae scores diffcmd vay liule (e.g., not more than 0.8 poims from the averages for the enci.rc student
mmpk).

SOURCE U.S. Department of Edwation,  National Center for Education Statistics, National Educational
Lon@uclinal  Study of 19S8 (NELS: 88), “Base Year Student and Teacher” SIU’VC)’S.
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Chapter V

Summary and Conclusions

— This study has presented a desm”ptive profik of “rnathcrnatiii tid science instruction
.—

received by 1988 eighth graders.dl A number of curricular and classroom characteristics
thought to be important indicators of mathematics and science instruction were examined
These included mathematics class level; major topics coveti in mathematics and science
classes; exposure to scientific experimentation and resources available for science
experiments; class size; time allocation and class grouping;  and the amount of homework
assigned. Moreover,  several teacher characteristics were also examined such as education,
especially their baccalaureate major years of teaching experience; and the degree to which
teachers felt prepared to teach their individual classes.

Mathematics Curriculum

With respect to curriculum, the major factors that characterized more advantaged and
higher  achieving mathematics students were the level of the mathematics class (that is,
algebra/advanced classes as compared with general,  or remedial  classes)  that students
reported attending and exposure to algebra as reported by mathematics teachers.  High-SES
and high-achieving students were far more likely  to report attending algebra or advanced
classes than 1ow-SES or lower achieving students. Students who reported attending these
classes, however, accounted for only about one-third of eighth graders. A majority of
students reported attending either general or remedial classes. In these classes, teachers
repcmd  covering a wide range of topics including fractions, ratios, problem solving,
integers, and geometry, all with xelativcly  equal intensity.  These findings support those of
the Second International Mathematics Study which found the American eighth-grade
curriculum to be “arithmetic driven” with low intensity or emphasis on individual topics.dz
Those students who reported attending algebra or advanced mathematics classes, however,
had teachers who reported covering algebra and problem solving as major topics with much
less coverage of more elementary topics. Thus, not only were these students receiving
instruction in more advanced topics, they were getting more intensive coverage of the
topics being taught. While it is true that high-ability students are more likely to be in
advanced classes, the disrnbution of students into different levels of classes is not always
consistent, and there is often a great deal of overlap of ability within class lcvcIs.AS Thus,
an educator’s evaluation of a student’s ability in earlier years may prevent that student from
getting the neccssiuy preparation to study high-school level mathematics.

Science Curriculum

Because eighth grade science education is less clearly defined than mathematics, it is
more difflcuh to characterize the eighth-grade science cunicuhun  in terms of topics covered
or the developmental level of the class. In the NELS:88 &m for instance, it is clear that the
highest achieving students in mathematics study algebra with the greatest intensity. In

41 The data in this survey is cross-sectional only, thercfom,  while associations between instructional
conditions and achievement arc found,  neither the direction of the association,  nor causality can be infeml.
4%. McKnighg  et al., 1987.
431bid.
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science, however, there is less concentration in any one area. For example, the most
. prevalent topic covered in eighth-grade science classes was earth science. However, only

56 percent of the students attended classes in which their teacher reported covering earth
science as a major topic. Moreover, student participation in classes where other subjects
were coved as major topics ranged from 10 percent to 53 percent. There was one factor,
however, that clearly distinguished higher achieving and more advantaged students, and
that was the fkquency with which science experiments were conducted.  Those students
who participated in “hands~n” classes where ~_hers reported-conducting weekly or more
frequent science experiments,  were much more likely to score higher on the science ‘- --
achievement tcs~ and also to be economically advantaged

Teacher Characteristic  and Qualifications

The rcsul!s of this study suggest that eighth graders’ mathematics and science
teachers arc weil educated and experienced. A majority of the eighth graders’ teachers who
were suweyed had at least a baccalaureate degree and many had post-graduate degrees.
However,  differences were found among various groups of students in relation to their
mathematics and science teacher’s baccalaureate major and teaching experience. For
example, 1ow-SES and minority students were more likely to have teachers who did not
major in the subject they taught In addition, these students were also more likely to have
teachers who were less experienced (1 to 3 years of teaching).

Classroom Characteristics

More modest differences were observed among different groups of students for the
other instructional conditions examined in this study. One such finding was that 1ow-SES
and minority students we= more predominant in smaller mathematics classes and those
where teachers devoted less than 50 percent of the time to whole-group instruction. This
may in”ticate that smaller classes or small groups within classes focus more on remediaI
tasks than on inqubytientcd  activities.

Classroom resources such as calculators and computers were used by only a small
percentage of eighth-grade students.  For example, more than 60 percent of students in
mathematics or science classes had no access to microcomputers. Even in classes where
students had access, few students actually used the computers.  Similarly, only about 44
percent of students participated in mathematics classes where calculators were used and
among these students, only about one-third used them more than once a week

School Type Differences

The mathematics curriculum of students attending private, nonreligious schools
tended to include more algebra and less instmction in more elementary topics such as
titions than did the cuniculum of public school students.  For example, about 58 percent
of private, nonreligious school students reported attending algebra or advanced
mathematics classes, compared with only 29 percent of public school students. While
similar proportions of Catholic and public school students reported attending algebra or
advanced mathematics classes, the teachers of Catholic school students reported covering
algebra as a major topic more than did public school teachers.

Within the science cuniculum, a greater pmentage of private, nonreligious school
students were in science classes where teachers reported conducting experiments frequently
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(weekly or more) than students in private, other religious schools. In fact, students in
- private, other religious schools appeared to have the least exposure to scientific

experimentation (threequarters  attended classes where experiments were conducted once a
month or less).

A few differences among school types in relation to teacher characteristics were found
in this study. For example, students attending public schools were more likely to have
mathematics teachers who had majored in mathematics than did Catholic school students.
Catholic school students, on the other hand were more likely to have mathematics or
science teachers who had majored in education only (almost  one-third)  than private,
nonreligious school students (less than 7 percent).

Opportunity to Learn. .
Finally,  the results of this study support the research of Oaks and others who have

found consistent evidence of unqual  opportunities to learn mathematics and science in
American schools.~ In the NELS:88 sumey, 1ow-SES and minority students were much
more likely to report attending remedial mathematics classes and were much less likely to
report attending science classes where frequent experiments were conducted. In addition,
this analysis indicated that there was a disproportionate number of Iow-SES and racial
minority students who had mathematics and science teachers with the least amount of
experience (teaching no more than three years) and who were less likely to major in the
field they taught.

%. Oakes, 1990.
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Sample Design.

The NELS:88 base year study employed a tw~stagc, suatified random sample design.ds The
population of schools was restricted to “regular” public and private schools with eighth graders in

_ the United States. Excluded fim the sample were Bureau ofhdian  Affairs (MA) schools,  special –
education schools for the handicap- area vocational schools that do not enroll students directly,
and schools for &pendents of U.S. personnel overseas.

In the fmt stage of the sampling process, 1,052 schools with eighth grades were used for the
NCES-sponsored  core sample. In order to ensure a balanced sample, schools were stratified by
region, urbanicity, and minority percentage prior to sampling. To make the sample more useful for
pohcy analysis, ptivatc schools were oversa.mpled Just under 70 percent of the sample schools are.- onginal selections, while 30.4 percent are replacement schools (schools  drawn from the sampling
stratum to replace an initial selection that refused).

The second stage of the sampling process was the selection of students within schools. In
this stage, students who were judged by a representative fkom the school as unable to complete the
survey instruments were identified. Specifically,  students identified as mentally handicapp~
having physical or emotional problems that would seriously interfett with their ability to complete
the survey instruments, or having a language banier interfering with their completion of the survey
instruments were excluded from the sample. About 5.4 percent of the potential sample was
excluded for these reasons. Of those students who were excluded, a majority (57%) were excluded
for reason of mental disabilities, with most of the rest (35%) excluded for language reasons,  and a
small number excluded because of physical disabilities (8%). Again for policy anaJysis masons,
students of Hispanic or of Asian or Pacific Islander (A/H) origin were oversampled. This
oversampling was sponsored by the Office of Bilingual Education and Minority Language Affairs
(OBEMLA). On average, 26 students were sampled per school. This two-stage process resulted in
the inclusion of over 26,000 eighth graders in the sample.

Teachers and school administrator also participated in NELS:88. Teachers were selected on
a pre-assigned  basis in two of four subject areas—mathematics, science, English, social studies
(history/government).  Each school was randomly assigned to one of the following combinations of
curriculum areas: mathematics and English; mathematics and social studies; science and English;
and science and social studies. At any school, each sampled student’s current teacher@) in each of
the two designed subject areas was selected to receive a teacher questionnaire. This selection
procedure was designed to ensure representation of mathematics or science curriculum and English
or social studies in all schools. Using this design, the number of teacher respondents was expected
to vary &pending on the size and structure of the eighth grade at a particular school. An average of
five teachers per school participated. Over 5,000 teachers filled out student-spec~lc evaluations for
a total of 23,188 sample students. While the teachers were not selected as a representative sample,
their evaluations of sample students are linked to the s~ific student records, as are parent and
school administrator reports. Finally, the school administrator (principal or headmaster) of each
sample school was asked to complete a school administrator questionnaire. A total of 1,035 school
adminisuators completed school questionnaires.

4SU.S. Department of Education,  NCES, B. Spencer et al., “National  Education Longitudti  Study of 1988
(NEU:88) Base Year Sample Design Repat” (i990).
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Data Limitations

The target population for the base year survey consisted of all public and private schools
containing eighth g@ .s in the 50 states and the Disrnct of Columbia Excluded from the sample
were Bureau of hmn Affairs (B IA) schools, special education schools for the handicap~ area
vocational schools that do not enroll students directly, and schools for dependents of U.S.

. personnel overseas. In addition, students excluded from the sample included those with severe . __
mental handicaps, students whose command of the English language was not sufficient for
understanding the suxvcy materials, and students with physical or emotional problems that would
make it unduly difficult for them to participate. Given these limitations, users of NELS:88 data
should exercise caution in interpreting findings fcw certain groups. For example,  it is estimated that
approximately 10 ~rccnt of American Indian children attend schools that are afilliated with the
BIA. Thus, the estimates for this subpopulation may not be representative.

—
In this analysis,  &ta fim both the student and the teacher components of the survey were

used. The teacher component of the NELS:88 survey,  however, does not constitute a nationally
representative sample of eighth grade teachers. NELS:88 te~he~ wem not in&PndendY selec~ .
and their inclusion in the sample depended upon their linkage to a student who was selected for the
swwey. Therefore, in this study the student is the basic unit of analysis: the mathematics and
science instruction characteristics were analyzed in relation to student-teacher pairs. Approximately
half of the students surveyed had a math teachersumeyed(11,414),  while the other half had a
science teacher suweyed (10,868). Overall, approximately 91 percent of the students surveyed had
either a math or science teacher surveyed. ,

The mathematics instruction component of this study is based upon only those stu&nts
whose math teacher was surveyed, while the science instruction component was based upon only
those whose science teachers were surveyed. Since the teachers were randomly assigned at the
school level, the students had an qual probability of having either a math or science teacher
surveyed,  and thus, each group should be qually  representative.

Accuracy of Estimates

The statistics in this report arc population estimates derived from the sample described in the
preceding section. Two broad categories of error occur in such estimates: sampling and
nonsampling error. Sampling en-or occurs because samples arc not populations.  However, the
nature of the error depends upon the sample design, and the error properties of many types of
sample designs (including two-stage designs such as the one used in this study) are known.
Nonsampling error occurs not only in sample smeys  but also in population censuses.

Nonsarnpling  error may arise from a number of soumes, such as the inability to obtain
cooperation fim each sampled school (school nonrcsponse), or the inability to obtain information
from each sampled student in cooperating schools (student nonrcsponse).  A third source of
nonresponse  contributing to nonsampling  error is found at the item level. Cooperating students
may not have answered every question in the suney.  In addition,  ambiguous defkiitions,
differences in interpreting questions,  inability or unwillingness to give correct information,
mistakes in recoding or coding data, and other errors of collecting and processing the data can
result in nonsarnpling error.

The precision with which one can use sumey results to make inferences to a population
depends upon the magnitude of bo+ sampling and nonsampling errors. In large sample sumeys,
such as the NELS:88 study, sarnphng errors are generally mmlmal, except when estimates are
made for relatively small subpopulations, such as for American Indians (N=3 15).
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The nonsampling  errors are more difficult to estimate. The major sources of nonsampling
. emor considered were school, student, and item-level nonresponsc. The NELS:88 base year
student response rate was above 93 percent and the item response rates within instruments, for the
items used to develop the estimates in this report, were above 95.3 percent. The weights used tc)
calculate the estimates were constructed in a fashion that compensated for instrument nonresponse.
Weighting procedures are explained in the iVELS:/18 Base Year Smtfenz User’s ManuaL46  Tim

— small bias due to nonresponse is documented irr the ~zS:aa  Base Year Sample Design Report.47

Statistical Procedures

The statistical comparisons in this report were based  on the t statistic.  Generally, whether the
statistical test is considered significant or not is determined by calculating a t value for the
difference between a pair of means or propcntions  and compaxing this vahw to published tables of
values at certain critical levels, called alpha levels. The alpha level is an a priori statement of the
probabfity of inferring that a diffemxe exists when in fact it does no~

In order to make proper inferences and interpretations from the statistics, a number of issues
must be kept in mind. First, comparisons resulting in large t statistics may appear to merit special
attention. This is somewhat misleading, since the size of the t statistic depends not only on the
obsemed differences in means or percentage being compared but also on the number of
respondents in the categories used for comparison, and on the degree of variability among
res@xlents within categ-ties. A small differe~ce compared across a l~gc number of res~nden~
could result in a large t statistic. Secon~ when multiple statistical comparisons are made on the
same data it becomes increasingly likely that an indication of a population difference will be
enoneously  given. Even when there is no difference in the population, at an alpha-level of .05
there is still a 5 percent chance of declaring that an observed t value representing one comparison
in the sample is large enough to be statistically significant. As the number of comparisons
increases, the risk of making such an cmr in inference also increases.

To guard against errors of inference based upon multiple comparisons,  the Bonferroni
procedure to comect significance tests for multiple contrast was used This method comets the
significance (or alpha) level for the total number of contrasts made with a particular classification
variable. For each classification variable, there are (K* (K- 1)/2) possible contrasts (or
nonredundant pairwise comptisons),  where K is the number of categories. For example, since
SES has four categories, K=4 and there are (4*3)/2=6 possible comparisons between the
categories.  The Bonfexroni procedure divides the alpha-level for a single t test (for example, .05)
by the number of possible pai.wise comparisons to give a new alpha that is corrected for the fact
that multiple contrasts am being made.

Standard enors for the estimates in each of the tables are presented in the appendix. The
standard errors were calculated using the STRA’ITAB program, which uses a Taylor series
approximation to calculate standard errors based upon complex smey designs.a A version of this
program is available from NCES upon request. The standard errors reported take into account the
clustering in the sampling procedure; they are generally higher than standard errors calculated
under the assumptions of simple random sampling.

%J.S. Department of Education, NCES. S. Ingels et al., “NEIS:88  Base Year Student Componsnt  Data Fde Usem

%~%#eYd!(1990).
aC.  Ogden, “SmLTti user’s  Guide,” MPR ASSOCiS&S (1989).
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Interested readers can compute the t statistic between estimates fi’om vsrious subgroups
presented in the tables using the following formula

t= P I  P2.

SQRT.  (sel .Isel..+ se2Ase2)_— ——

where P1 and P2 m the estimates to be compared and se 1 and se2 are their corresponding
standard errors.

Effect size (used in Chapter 4) shows the mean difference in terms of standard deviation
- units. Effect sizes were calculated by subtracting the two mean estimates being compared and

dividing by the total standard deviation. The usc of effect size allows one to compare mean
differences among groups even when the tests are on different scales. In addition to allowing for
scale-fi’ec comparisons, the effect size yields an estimate of the size of the difference that is
unaff=ted by the sample size. While many contmsts will be statistically signflcant given the large
sample sizes, only a few may reach practical significance. Effect sizes in the .10 to .20 of a
standard deviation rartge are considered small. Effects sizes between .3 and .5 of a standard
deviation are considered to be in the “medium” effect size range and to be practically significan~4g
Effect sizes that approach a full standard deviation are considered quite large effects. Using the
standardized formula score in this report, wc know that the mean is 50 and standard deviation is
10, thus we consider any difference in effect sizes of 3 points or more (.3 of a standard deviation)
to bC Sti3tiStiCtiy  and prilcticdy  Sif@iCiUIL

Variables Used

Classification variables were selected to describe student characteristics such as sex, race-
ethnicity and socioeconomic status; school characteristics such as region, urbanicity, and school
type; and mathematics or science class characteristics such as class type, and test quartiles for each
student. Most of these variables were taken directly from the student data file. The following
classification variables were used in this report. The names in parentheses are the variable names
that appear on the public use tape if different from the label.

Classification variabtes

Weight (BYQWT)

Calculated fkom the design weight (RAWWT)  for the student questionnaire adjusted for the fact
that some of the selected students did not complete the questionnaire.

Sex

(Male/female) was taken first fkom the student questionnaire (item 12). If this source was missing
or not available,  then the sex variable from school rosters was used. Any records with this variable . i

49Cohcn snd Cohen. Applied Multiple  RegressionlCorrelatwn Analysis for the Behavioral Sciences.  New York
John Wiley  (197S). —
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still missing had sex imputed from the respondent’s name, or if that
. unambiguously, the value for sex was randomly assigned for the purpose
composite.

I=Male
2=Fcmalc———.— —.. .— —————.

could not be done
of constructing this

—..————
Race

Also was constructed fkom several sources of information. The fmt source was the student sclf-
rcport (item 31A). Secondly, if the student information was missing, data fmm the parent
questionnaire wcm used. A small percentage of students who used the American Indian/Alaskan
Native category but whose parents responded “white not Hispanic” wem recoded to “white, not
Hispanic” after a subsamplc of the parents was intcticwcd  as a further check of the validity of
student responses. The race categories arc Asian/Pacific  Islander Hispanic, regardless of race;
Black, not of Hispanic origin; white, not of Hispanic origin; and American Indian or Alaskan
Native. Although idcntitlcation as members of different Hispanic and Asian/Pacific Islandcrracial-
ethnic subgroups was reported by students, these subgroup percentages arc not presented in this
report.

I=Asian or Pacific Islander
2=Hispanic, regardless of race
3=Blac~ not of Hispanic origin
4=White, not of Hispanic origin
5=Amcrican Indian or Alaskan Native

SES (BYSESQ)

(Socioeconomic status) was constructed using the following parent questionnaire data: father’s
educational level, mother’s educational level, father’s -upation, mother’s occupation, and family
income (data coming from parent questionnaire items 30, 31, 34B, 37B, and 80). Educational-
levcl data were recoded as for the composite PARENT EDUCATION. Occupational data were
recoded using the Duncan SEI scale as used in HS&B. Each non-missing component was
standardized to a mean of O and a standard deviation of 1. Non-missing standardized components
were averag~ yielding the SES composite.

For cases where all parent data components were missing (8.1 percent of the participants), student
data were used to compute the SES. The fmt four components from the student data are the same
as the components used from parent data (in other words, education-level &@ items 34A and
34B, similarly rec~, occupational data, items 4B and 7B of student questionnaire part one, also
recoded). The fifth component for SES fkom the student data consisted of summing the non-
missing household items listed in 35A-P (after recoding “Not Have Item”), calculating a simple
mean of these items, and then standardizing this mean. If eight or more items in 35A-P wem non-
missing, this component was computc~ otherwise it was set to missing. All components coming
from the student data were standardized.  Non-missing standardized components were avcrag~
yielding the SES composite for those cases whcm parent data were either missing or not available.
The student data were used to construct SES if all components based on parent data were missing
and at least one component based on student data was not missing. Otherwise SES was set to
missing. The actual range for SES is -2.97 through 02.56. SES is divided into quartiles, with 1 =
lowest and 4 = highest. In this report the middle two quartiles were collapsed.

l=Highest 25%
2=Middle 50%
3=Lowest 25%

63



School ~pe (G8CTRL)

Classifies the school into one of four sampling strata of public, Catholic, independent (private,
non-religious), or other private (religious other than Catholic). Some of this information was taken
directly fhrn the QED file. QED is a standard school universe fde maintained by Quality Education
DaW and comelates well with the Common Core of Data maintained by the U.S. Department of
Eduction. The list used for sampling independent schools  was the membership list of the National —- --
Association of Independent Schools.

The second scheme classified schools into public,  Catholic, religious other private, and non-
religious other private. This classification appears on the NELS:88 base year public-use files. In
the two schemes, the public and Catholic school categories arc the same, but the remaining private
school categties contain somewhat different mixes of schocds.

I=Public school
2=Catholic school
3=Privatc, other religious affiliation
4=Private,  no religious affiliation

Locatt”on or urbanicity (G8URBAN)

Categorizes the students’ schools as urban, suburban or rural based on their classification in QED,
as drawn from U.S. Census &ta and definitions. Urban means central ci~, suburban is the area
surrounding a central city but within a county constituting the MSA (or Metropolitan Statistical
Area); and rural is outside the MSA.

l=Urban,  cenhal city
2=Suburban, area surrounding a central city within a county constituting the MSA
3=Rural, outside MSA

Percent nu”nority (G8MINOR)

Reflects the percentage of minority students in the eighth grade repomd by the school. It was
constructed by adding nonrcsmw code values of BYSC13-A-D and categorizing the result. If the
school questionnaire was missing of if BYSCIA-D was missing, G8MINOR was set to missing.

O=Nonc
1=1-5%
2=(5-10%
3=1 1-20%
4=21-4)%
5=41-60%
6=61-90%
7=91 -1(XI%



Percentfiee lunch (G8LUNCH)

Categorizes the percentage of ~ m reduced price lunch calculated for the school questionnaire. It
was constructed by dividing BYSC16A by BYSC2, multiplying by 100, rounding to the nearest
whole number, and coding the result. If the school questionnaire was missing, and BYS 16A was
missing, G8LUNCH was set to missing. In this report several categories were collapsed to the

—— . following.. . .— . . .— — —.

1= <=5%
2=620%
3=21-50%
4=>50%

Constructed school climate composites

There were three school-level “environment” composites that were created fkom variables taken
from the administrator file. Scales were created by combining responses to several items asked of
the school administrators. Caution should be taken when interpreting these variables in the
tabulations since they are school-level and not student-teacher level. For example, a variable such
as “teacher engagement” refers to a whole school, not just the eighth grade math or science
teachers. The table below shows the scales created and the input variables for each. For each of
these scales, a factor analysis and a reliability analysis showed the feasibility of combining the
items into a scale. (The alpha statistic for each scale is shown in the table below.)

Student behavior problems
l=LOW
2=Moderate

- 3=Senous

Teacher engagement
l=LQW
2=Moderate
3=High

Academic press
I=Low
2=Moderate
3=High
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Composites for school environment

_. ..— .-

—

source Scale A l p h a  s t a t i s t i c
.—— .— - -—————— —— .——

BYSC47E Teacher engagement .73
BYSC47G
BYSC47M
BYSC471 e
BYSC47H ●

BYSC47A *

BYSC47C
BYSC47E
BYSC47F
BYSC470

Academic press .71

B

:
B
B
B
B
B
B
B
B

T

Student behavior problems .881YSC49A
1YSC49B
IYSC49C
1YSC49D
1YSC49E
1YSC49F
IYSC49G
1YSC49H
IYSC491
IYSC49J
,YSC49K

These Items were reverse-coded for consistency of scaling.
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Instructional characteristics

‘The following is a description of the variables consuucted for the mathematics and science
inSUUCtiOn.d  characteristics.

Class Type
——. .——.. . ----- --- — .——. — .— _ _ — ..— — . _ _ _ _ _ _ _ _

MAIH  (Composite  mead from BYS67A-Attend remedial math,
BYS67B-Attend regular math,  BYS67C-Attend  algeb~ BYS67D-
In advanced/acceleraKxI math)

l=Algcbm or SdV~d (Oldy)
2=Regular + algebra cm advanced math
3=Regular math only
4=Any remedial (any mention of remedial math, regardless of

other math vars)

SCIENCE (Composite  created iiom BYS67AA-Attend Iaboratoxy,
BYS67AB--Attend  science, BYS67AC--Attend biology, BYS67AD-

Attend earth sciena)

I=Cla.ss with laboratory (Attend lab and at least one other science class)
2=Class without laboratory (Don’t attend lab but do attend at

least one science class)

Teacher characteristics

# Years Taughr (BYT3_4 - Years taught elementary/sccondaly  level)
1=1 to 3 years
24 to 9 years (collapsed codes 2-3)
3=10 to 18 years (collapsed  codes 4-6)
4==E 19 ye~ (collapsed  COdCS 7-9)

Highesr  Degree (BYT3_8 - Hig@t  degree held)
l=B.A. (COdC 2)
2=Post grad (collapsed codes 3-5)
3=< B.A. (code 1)

Cemficafe me (BW_6 - Type of teacher certification)
l=Reg. State
2=Pmb or temp (probationary or temporay - collapsed codes 2-3)
3=N0 cat (not Ccrnfied)

BA. subject  (composites of BYT3_9A1--BA major in Ed;
BYT3_9D1--BA  major in math, and BYT3_9D2-BA  minor
in mati, BYT379E1-BA major in science, BYT3_9E2-
BA mincm in saence)
l=BA major in mathematics or math education [or sdencc]
2=BA mimx in mathematics or mash education [or science]

(if not major)
3=BA major in education only (if not major w minor in

mathematics or math education [or science])
4=0ther (any other subject)
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Class characteristics

Class size (BY12_3 - Number of students enrolled in class, coded directly !iom
numbers)
1=1-15 pupils

_.. .— - 2=16-25 pupils------ — —. .— .-. . - —  —  —
3=2-30 pupils
4=More than 30

Cluss time (BY12_15 -- Number of hours ~ week class meets)
1=3 hrs or less (collapsed codes O-3)
2=4 hours
3=5 hours—
4=6 hrs or more (collapsed codes 6-10)

Hrs. of ~~:k  (BYZ7H - How much homework per week - hours)

211 to 3 hrs (collapsed codes 1-3)
34 or more (collapsed codes 4-12)

Teacher preparation (BYT2_14 - How prepared teacher feels to teach course)
l=Well to very (collapsed  codes 1-2)
2=Adequate
3=Some or unprcp (collapsed codes 4-5)

Equipment availability

CaIcuhor access (BYT2_21 – Students have access to calculators)
l=Yes
2=N0 ●

Cafcuhor use (BYT2_22 - How often students use calculators if they have access)
l=Ncver/little (code 3)
2=Once/week (code 2)
3=> Once/week (code 1)

Microcornpurer  ure @m_32 -- % of students using microcomputers)
l=None
2=< 10% pupils
3=10-25% pupils
4=> 25% pupils (collapsed codes 4-7)

Science experiments and equipment

#Science Experiments (BYT2_26  -- How often stu&nts  conduct experiments)
I=None or <one/mo (collapsed codes 4-5)
2=About one/mo( code 3)
3=About one/wk (code 2)
4=About one/dy (code 1)
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Amount of science eqzupment  (BY12_28 - Amount of science
. quipmcnt for use)

I=For 1-2 pupils (collapsed codes 1-2)
2=Groups 3 or more
3=Littlc to none

Conditwn of equipment (BYT2_29  - Condition Of ~em. ?@PrnE!!!U!?f!] .._. ._._ ______ . . . . ..-
l=Good to excellent (collapsed codes 1-2)
2=Fair
3=Poor

Instructional time allocation

Instructional time (BYT2_15 -# hourdwcck class meets divided by BY1’2_16A  ~viding
instruction to whole class>, BYT2_l 6B <small groups>,  BY12-16C ddividuals>,  or
BYT2_16D unaintaining ordem in hours, assuming “less than one
hod’ is.5 hours and “five or more hours” is 5 hours)

Whole group time
l=Q5%of time
2=25-75% of time
3=>75% of time

Small group time, Individ.  time, Time keep or&r
l=Nonc
2=1-20% of time
3=>20% of time

Mathematics subjects

A student was determined to be receiving instmcaon in the following topics if the teacher indicated
that the subject was taught as a “major topic” (code= l).

Integers (BYT2.20H -- Emphasis given to integers )
Fractions: com/dec (BYT2_20A or BY12_20B  -- Emphasis given to common

or decimal fractions)
Problem solving (BYT2_20J -- Emphasis given to problem solving)
Ratio/percents (BYT2_20C or BY12_20D - Emphasis given to ratio and

propornons  or to percents)
Measurement (BYT2_20E - Emphasis given to measumment)
Geometry (BY12.20F - Emphasis given to geomeuy)
Algebra (BY12_20G - Emphasis given to algebm)
Rob/stat (BYT2_201 -- Emphasis given to probability/statistics)



Science subjects

—

A student was determined to be receiving instruction in the following topics if the teacher indicated
that the subject was taught as a “major topic”  (codc=l).

-–ph3ntS/SIIimid  (BYT2_24A  or BY’12_24B - %p- @VCfltO pkltlts Or -dS) __
Biology/genetics  (BY12_24C or BYT2_24D - Emphasis given to human biology

or genetics)
Earth science (BYT2_24F - Emphasis given to earth science)
Weather/astronomy (BYT2_24G or BYT2_24H -Emphasis given to weather or

astronomy)
Physics subjects (BYT2_241 or BY12_24J  or BYT2_24K or BYT2_24L or

B~2_24L - Emphasis given to electricity, mechanics,  hea~ or optics)
chemistry (BYT2_24M - Emphasis given to chemistry)
Atomic theory (BYT2_24N -- Emphasis given to atomic theory)
Env. scihcean (BYT2_240  m BYT2_24P - Emphasis given to environmental

science w oceanogmphy)
Sci/society (BYTZ24Q-- Emphasis given to science /society)
Personal health (BYT2_24E - Emphasis given to personal health)

Attitudes toward mathematics and science

If codes were 1 or 2 “strongly  agree” or “agree”)

MATH: BYS69A -- Usually look fonvard to C1ilSS;
M.AIH BYS69B - Afraid to ask questions in class
MATH: BYS69C - Wti be useful to my finurc;

SCIENCE: BYS72A
SCIENCE: BYS72B
SCIENCE: BYS72C



—— —... -——. —

Appendix B

Standard Errors of Estimates in Tables and Figures Presented
in the Text



Table l-Data fcx tabk 21
Standazd errors for percent of 1988 public  schml eighth gradcm who rcprtcd  at!cnd@ varioua
types of mathcmatica  cl- by selected  bdrgrad  charxtcristi~  Public =hoola

Algebra
& __Unweighttxl

_.zlvmaL.._ Emkhd only ------. . . _— —. —..-. N . . ..-.—. -------

Total 0.960 0.630 0.931 0.344 8547

AsianmMc  La 3.092 2329 2(W 1.629 486
~T ~ Mm 1.979 1.894 1.093 KM

1.806 1.485 1.%5 0.%5
White 1.1s7 0.682 1.057 0.355 ;=
~ IndiadAlaskan  NaL 4.0s0 5.514 6.378 4.457 76

SES
Low 2s% 1.076 1.374 0.7% 2412
Middle  50% 1.120 ;!% 1.139 0.447 4262
High 2s% 1.512 0.853 1.534 0.486 1871

Mathtcstquanik
0.874 1.029 1.369 0.965 2103 “

& 1.184 0.812 1.262 0.365 4124
Hlg!l 1.844 0.818 1.634 0.2s0

SOURCE U.S. Depamnent of Education, Nathal Ccnta for Education Statistics, National EducaduI
Longitudinal Study of 1988 (NEI.S:88),  “Ba.sc Year Student and Tcachcfl  surveys.

.

.

.
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Table 2--Data fcr tabk 2.2
. Standard errcrs fo.r~t of 1988 public  school eighth _ w- teders _ -g

exposure to Iabomtory  experimentation

Numb  ofsciencc  expainmts  wndwtcd
----- ‘ - Unweightcd N “- . . .—— —

8376

Noncorless  thanonepermonth 1.841
About one pr matth 1.798
About OIE per week 2.398
Almost evuy day 1.610

Amount of acicwe quipmat availabk

Unweightcd  N 83iXI

Little to none 1.678
Forgroupsof  lor2studemstosharc 2.007
Forgmupsof  30rmorctosharc 2.088

Condition of scicmce  equipment if available

Unweightcd  N 7937

Poor
Fair :%!
Goal to excellent 2.368

SOURCE: U.S. Department of Education,  National  Centcx  for Edwation Statistics,  Naticmal Education
Lmgitudinal  Study of 1988 (NELS:88),  “Base Year Studcau and Teachefl  sumeys.
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Table 3-Data for tabk 2.3
Standard errors for pammage of 1988 eighth gradxs in scicmx  classcs who= science -hers
rqmtcd varying  CX~S~  to SChifiC  cxpaimcms, by selected  background CktCti-  Public
schools

N(MC  or About About About Unwcightcd—-——
< Oncqmo one/m-- .*

.-.*&.— —.— .— ~–. ---

Total 1.841 L798 2.398 1.610 8376

SES
JAw 25% 2.647 2.142 2.848 1.609 22n
Middk  50% 1.924 1.%2 2.558 4236
High 2S% 1.6S0 1.997 3.115 :E 1862

AsWPwfic  Isl. 2.733 3.3s7 4.s46 3.5s4 480
Hispanic 4.623 3.%3 6.431 2.227 1091
Bkk 3.307 3.199 4.058 2.540 1023
White 2.055 2.036 2.661 1.848 5539
Am. Indian/Ahhn  Nat. 13.737 5.263 11.672 2.193 142

Community type
urban 3.559 2.993 4.145 3.407 1982
Suburban 2.476 2.5n 3.634 2.659 3512
Rural 3.579 3.407 4.334 2.361 2882

Rxccmt  h lunch
<.5% 3.624 3.084 5.435 4.238 1495
6-20% 2.906 3.698 4.134 3.n2 2371
21-50% 3.218 3.149 3.979 2.021 3154
>50% 5.694 4.088 6.052 2.573 1241

SOURCE U.S. Department of Education,  National Center for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teacher” surveys.
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Table 4-Data for table 2.4 (total line) and figure 2.1
Stdard errors fcr ~~ of 1988 eighth gmdczs WhOSC d ~hers who _ tiOUS
subjects covaed as majcx topics,  by class type students report amxiing

Inte Frcms Problm  Ratio/  MeasuIc- Ocom-  Alge- RoW
ment_-cuy lxa._~-_...——gas cun/dec_  solyin~  pucnts_——. .—. ——. --—

Total 1.543 1.471 ).571 1.201 1.735 1.803 1.556 1.535
- unwtd  N 8981 8988 9159 8982 8983 89M 8978 8945

Class type
Algetra  a advanced 1.703 2.027 1.807 2Q31 1.516 2.129 1.122 1.522
- unwtd N . U69 2471 2504 U70 2470 U70 W70 M2
Reguk+algebrahdv 2262 2.114 2.358 1.677 2748 2.531 2.436 2383
-unwtd N 1407 1407 1453 1405 1407 1407 1406 1399
Regular only 2.147 1.743 1.937 1.150 2.198 2314 2271 1.91S
- unwtd  N 3935 3937 3994 3936 3936 3936 3934 3916
Any remedial 3.057 2.118 2.858 2.620 3.062 3.092 2.821 2.095
-unwtd  N 581 583 5% 581 582 582 579 580

SOURCE: U.S. Department of Education, National Center for Education Statkics, National Education
Ixmgitudinal  Study of 1988 (?4EM:88),  “Base Year Student and Teacher”  smeys.
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Table S-Date for table  23 and table 2.6 (region only: see next table for rest of tik 2.6)
Standard mom for ~ntage  of 1988 eighth @as whose marhernatics  -hers rcpated
algebra and ftactions  as major topics, by selected background characteaisdcs  Public schools

Algebra Fractions
Commddccinlal

-- . .. —-. ——- .—. -—. — . . . . . ——. — —.—.—.—. .-— — .—

To@ 1.556 1.471
-unwtd N 8978 8988

SES
Low 25% 2.326 1.867
-unwtd N 2603
Middk 50% 1.6S 1 1.573
-unwtd N 4458 4461
High 25% 1.666 2.068
-unwtd N 1914 1916

Asian/Pixific Id.
-unwtd N
Hispanic
-unwrd N
Bkck
-unwtd N
white
-unwtd N
Am. Indian/Alaskan Nat.
-unwtd N

3.248
515

4.236
1168

3.106
1183

1.733
5954

6.357
79

3.542
515

2.499
1171

2.041
1184

1.714
5960

4.110
79

Language ProfEiency
Not limited English 1.569 1.492
-unwtd N 8682 8691
Limited English 5.s73 4.705
- unwtd N 238 239

Region
Northeast 3.640 3.5(X)
-unwtd N 1503
Nonh Central 3.169 3Y5
- unwtd N 2410 2410
south 2.503 2.250
- unwtd N 3253 3262
west 3.150 2.788
-unwtd N 1785 1785

SOURCE: U.S. Depamnent  of lZiucation,  National Centex for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base  Year Student and Teacher”  smeys.
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Table &-Data  fm tile 2.6
Standard arm forpuccntage  of 1988 eighth gradczs whose mathematics  tedcls rcpatai.
algebra and fractions as ~pr topics, by selected background  charactcristi~  Public  schools

A&m Fractions
—— —_ . ..— —. commoddecimd  . _ . .

Conmmnity  type
3.0s4 2.483

-unti N 2183 2185
Suburban 2088 2.141
-unwtd N 3658 3ti2
Rural - 2.956 2.816
-unwtd N 3137 3141

Pa’cult 6’ec lunch
<=5%
-unwtd N
6-20%
-unwtd N
21-50%
-unwtd N
>50%
- unwtd N

3.201 3.636
1687 1689

2.561 2.477
2670 2673

2.s41 2.434
3127 3130

4.720 3.775
1494 14%

Student problems
serious 3.146 2.524
- unwtd  N 2365 2370
Mcxkzate 2,009 1.997
- unwtd  N S426 5431
Low 4.129 3.807
-unwtd  N 1187 1187

Teactw agagement
IX)w 2.867 2.774
-unwtd N 2926 2931

2.119 2.002
-unwtd N 4803
High

4808
3.919 3.644

-unwtd  N 1249 1249

Acadanic  peas
Low 3.016 2.%1
- unwtd  N 2300 2304

2.080 1 .%9
- unwtd N 4717 4723
High 3.422 3.377
-unwtd  N 1%1 1%1

SOURCE:  U.S. Department of Education, National Center for Education Statistics,  National Education
Iangitudinal  Study of 1988 (NELS:88), “Base  Year Student and Teacher”  surveys.
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Table  7--Data for table 2.7 (public  schools only)  and figure 32
. Standard errors fcr ~ntage of 1988 eighrh _ whose science ~ who _ wirious

subjects covered as mapr topics, by schml type

Plants/ Biolgy/ Earth Wcathr/  P h y s i c s  Chcm- Atomic  Env.scV W pc~
animalgcnctc=i aatmmy subjcts isuy * - -icty ~~

—.. —.

Total 1.824 2.005 2X2 2.155 2.1% 2.184 2.105 2.042 1.701 1298
-unwtd N 10633 I(M2O 10625 ltM31 10630 10586 10617 10628 10611 10526

School type
public 1.987 2.117 2.466 2.327 2.392 2.387 2.290 2.222 1.862 1297
-unwtd N 8392 8402 8386 8390 8389 8370 8378 8389 8372 8294— catholic 5379 8.491 7.232 7.159 7287 7.13s 7.484 6.76S 5.884 7.310
-unwtd N 1053 1030 1053 1053 1053 1030 1053 1053 1053 1M4
F%vatc, religious 10.311 10.256 10.337 11.277 7.683 4.124 5.519 6.632 2.539 8.614
- unwtd N 466466464466466464 464 464 464 466
private, non-~lig. 2.148 10.312 11.193 13.864 11.980 11.133 10.~~ 14.977 1.723 2.065
-unwtd N 722 722 722 722 722 722 722 722

SOURCE U.S. Department of Education,  National Center for Educaticm  Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Tcachcfl  sumeys.
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Table 8-Data f(x tabk 2.8a
Standani  crrms fofpcrcmageof  1988 eighth gradczs whosc~. ““ uachasnqxXlcdc-
of varying size, by selected bdtground ctiuriscics  Public schools

1-15 1625 %30 Unwci@@—. —. —.- . ——.–—’--pupila .-. — .—pupils pupils than30-” N

Total 0.974 1.570 1.412 1.092 9019

SES
Low 25% 1.256 2.145 2.OM 1.460 2622
Middk  50% 1.056 1.674 1.509 1.112 4478
High 25% 1.334 2.287 1.995 1.791 1916

Asian/Pacific Id. 2.061 3.655 3.136 3.609 517
Hispanic 1.156 2.908 3.465 2.637 1190
Bkk 1.825 3.23) 2.692 2.984 1208
white 1.126 1.581 1.054 5942
Am. Indian/Alaskan N~ 5.887 ;:Z 5.938 3.572 81

Region
Northcas 2.741 3.447 3.234 2.1% 1490
North Ccnual 2.232 3.379 2.703 1.816 U35
south 1.048 2.603 2.233 1.809 3282
west 2.329 2.713 3.488 3.339 1785

79

SOURCE:  U.S. Dcpamnent  of Edumtion,  National Ccmrez for Education Statistics, National Educat.km
Longimdinal  Study of 1988 (NELS:88), “Base Y= Student and Tcackr” smvcys.
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Table 9-Data  fw tabk 2.8b
Standafdcmxs  fwpcnmtagcof 1988 eighth grarkrs whose scicme ted’ImrqxXcdch  of
V2MyiIlg size, by SCkctcd  bsckgrt)urd  CtitUiStiCS  Public schOdS

1-1s 16-25 26-30 Unwcighfcd
pupils pupils pupils than 30 N

—— .—— —. . . . . . . ..— .— .. —.— _ ._. .—— —— - -—-. ..—

Total 0.723 1.834 1.646 1.300 8384

SES
Low 25% 1.153 2.440 2.274 1.%1 2288
Middk  54)% 0.761 2.(D2 1.799 1.303 4241
High 25% 0.668 2.439 2.105 1.7% 1854—

AsianPxific  Id. 1.625 3.771 3.550 4.330 4n
= 1.391 3.950 3.209 3.577 1097

1.226 3.038 2.856 3.290 1026
white 0.841 2.021 1.889 1.223 5539
Am. Indian/Alaskan Nat. 2.219 8.IX)6 5.422 3.891 144

Region
Northraa 1.727 4.47s 3.741 2.899 1221
Nonh Central L279 3.805 3.607 1.724 2117
south 1.086 2.712 2.484 2.318 3282
w- 2.060 4.018 3.583 3.305 1764

SOURCE U.S. Department of Education,  National Center  for Educaticm  Statistics,  National Education
Umgitudinal  Study of 1988 (NELS:88), “Base Year Student and Tcach& sunwys.



Table 10-Data  for table 2.9a
Standard cmors for pcmemagc of 1988 eighth gratkm  whose mthmaMX“ tcachcrsmportcd
tiOUS ~unts  Of time ~hing  the altirc c~, by ~~ back- ChXticX
Public schools

-- —-—.. .— do% —-— S75% -——-->759——————
of time of time Oftirnc

Unwc#hW” -——...

T’Otal 1.766 L818 1.22s

SES
LQw 25% 2.384 2.468 1.699
Mid&so% 1.893 1.930 1326 4453
High 2S% 2.144 2.237 1.327 1903

Asian/Pdic  Id. 3.362 3.798 2.297 515
Hispanic 3.701 3.843 2088 1176
Bkk 3.515 3.391 3.184 1193
white 2.017 2.051 1.302 5925
Am. Indi@Alaskan Nat. 5.935 6.322 4.622 79

Region
No- 4.002 4.601 3.464 1484
Nor?h Central 3.684 3.732 2.221
south 2.905 2.801 2.201 :2
west 3.767 3.808 1.273 1792

SOURCE U.S. Department of Education, National Center  for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teacher” surveys.
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Tsble 1 l-Data fcr tsbk 2.9b
Stardafd amxs for ~tsge  of 1988 eighth gra&s whorw scicsxx  tcdicrs  repmted  VSfious
amounts of time tcding  the entire c- by selected background charsctcristicx  Public schools

S075% >75% Unweightcd
..—. Ofdlne . ..—oft@ ofti@ N ——. .—. ——

.

Total 2.092 2073 1.413 8391

SES
2376 2603 1.957 ms
2w239 1.492 4248

— High 2.87S 27S2 1.8S1 1864

Regia
4.m 4.601 1484

: ? - 3.684 3.732 k? 2394
south 2.9Q5 2.801 2201 3271
W - 3.767 3.808 1.273 1792

SOURCE  U.S. Department of Education,  Nstionsl Center for Ek.stion  Statistics, Nstional Education
Longiuxiid Study of 1988 (NELS:88),  “Base Year Studemt snd Teacher”  surveys.
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Table 12a-IMa for tabk 2.lCbI
Standard arms far pczccat of 1988 public school eighth @ers whose mathematics and science.
Icadms who assigned difkrcnt  MIOllnts  of hancwork

Sckncc

—. —— -—- — .— - ——.
Hours ofhomcwork  assigned per week

Unweightcd N 8996 8384

Lessthanl 0.647 1.261
ltokssthan3 1.682
3t04

1.785
1.350 1.251

m0rethan4 1.168 0.694

SOURCE  U.S. Department of Education,  National Ccntcz for Education Statistics,  National  Education
Lungitudi.nal  Study of 1988 (NEIS88),  “Base Year Student and Teacher”  sumys.

Table 12b-Data  for table 2.l(h
S- cmms for percent  of 1988 eighth gmdcrs whose mathematics ticks assignd various
amounts of homework (hours/wetk),  by class type

Le5s than ltokss 3t04 More than Unwcightcd  N
1 lhan3 4

A.lgdnbkivanad .773 2382 2.023
Enriched

1.682 U79
.826 2.527 2.009 1.913 1416
.834 2.017 1.705

Remedial
1.188 3932

1.675 3.0s4 2.041 2.021 577

SOURCE: U.S. Department of Education, National Center for Edwation Statistics,  National Education
Longitudinal Study of 1988 (NELS:88), “Base Year Student and Teacher” surveys.
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Tabie 13-Datafmtabk2.11
Standard  cmcnsfOrprcentof 1988eighth  ~whoacti_d etcacha’arqmrtcd
different availabilities and use of microcomputers and calculamfs

Mathclaas Science Class

_-— - Micmcofnputcr ~ - —.

Unweighed  N 9076 8518

Nom 1.930 2.161
Few= than 10% of students 1.527 1.792
10-25% Ofstudalts 1.007 1.024
Mom than ~% ~f StlldUlts 1.1ss 0.9S8—

Calcdam Access

Unwcightcd N 8926 N/A

No 2.209 N/A
Yes 2.209 NIA

If Acccss How muck

Unweightrd N 3972 N/A

Litlk acceu 2.814 NJA
2.S48 NIA

MOmthanlnXx#wcck 2.S48 N/A

84

SOURCE U.S. Department of Education,  National Cam for Education S@stics,  National Eclucadon
Longitudinal SI@ of 1988 (NELS:88),  “Base Year Student and Teacher”  surveys.



Table 14-Dsts  fcx table 2.12s
Stsndsrd cmns forpc.rccntsgc  of 1988 eighth grsdas who X various attitucks  toward. msthcmstics, by selected background cti-s public SchOOh

Aiisidtoask Important ._ ._ ._——. . ——
fmvaid  —–-q* ‘— to future

Total 0.839 0.575 0.418
-unwtd N 8751 8736 ● 8723

SES
Low 2s% -—. 1.212 1.028 0.770
- unwtd N 2488 2482 2479
Middle 50% 1.026 0.726 0.544
-unwtd N 4367 436) 4351
High 25% 1.591 1.054 0.877
-unwtd N 1894 )891 1891

AsiamPscific  lsI.
- unwtd N
Hispanic
- unwtd  N
Blzk
- unwtd  N
White
-unwtd N
Am. Indisn/Alssksn  Nst.
-unwtd N

Pczcent  free hmch
<=5%
-unwtd N
6-20%
-unwtd N
21-50%
-unwtd N
>50%
-unwtd  N

2.525
494

1.729
1134

1.611
1118

0.954
5858

6.248
78

1.639
1630

1.567
2638
1.366
3012
1.769
1471

2.269
492

1.614
1133

1.600
1114

0.621
5850

6.037
78

1.133
1630

1.153
2633

0.980
3006
1.300
1467

1.677
492

1.171
1129

0.925
1112

0.494

;~6
n

1.013
1622

0.753
2631

0.705

0.933
)464

SOURCE  U.S. Department of Education,  Nstionsl Center  for Education Statistics,  Nstional Education
Longitudinal Study of 1988 (NELS:88),  “BSSC Year Student snd T=chcr” sumys.
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Table M-lhta  fcx table 2.12b
Standard cxmrs  for percentage of 1988 eighth gradcm who repmted various attitu-  toward
science,  by selected  background Chi7WWiStk Public schools

TotaI 0.847 0.518 0.679
-unwtd N 8193 8182 8167

SES
1.340 1.060 1.194
2183 2180 2175
1.002 0.629 0.885

-unwtd N 4162 4158 4147
High 1.554 1.100 1.194
-unwtd N 1847 1843 1844

Asianmrdic  M.
-unwtd N
Hispanic
- unwtd N
B=
-unwtd N
White
-unwtd N
Am. IndiaNAlaskan Nat.
-unwtd N

2.511
477

1.737
1094

1.569
954

1.023

3?:
140

1.938
476

1.316
1090

1.317

0.%
542a

4.987
139

2.127
475

1.528
1086

1.460
957

0.823
5417

3.404
139

Rzcc41t he lulxh
<.5% 2.121 1.236 1.441
-unwtd N 1617 1618 1612
6-20% 1.603 0.893 1.398
-unwtd N 2310 2307 2305
21-50% 1.311 0.758 1.043
-unwtd N “ 3071 3068 3065
>50% 1.720 1.686 1.591
-unwtd N 1195 1189 1185

SOURCE  U.S. Department of Educaaon,  Narional  Cemcr  for Educaion  Statistics,  National Educaticm
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teacher  stnveys.



Table 16-Data  for tables 2.13a and 214a
. Standard emors forperccntage  of 1988 eighth _ whose mahnau“Cs tedlus  M Vazials

B.A. majors,  by selected background ChMCtCriStk5  public  schools

B.A. _.

.—... — Major in ______ Minor ii–– ..- Maja —- (lhez ._ Unweighta- .- .-
mathematics/ mathematw m Eu subject N

math ducation math CXhKation

Total

SES
Low 25%
Middle 50%
High 2S%

Asian/Pacific  Isl.
Hispanic
Bla3c
White
Am. Indian/Alaskan Nat.

Region
Nonhast
Nonh Cenual
south
west

Community type
urban
Suburban
Rural

Perwat free lunch
<=5%
6-20%
21-50%
>50%

1.864 1.719 1.515 1.132 9075

2.397
1.989
2.313

2.332
1.816
2.111

2.22s
1.541
1.678

1.527
1.264
1275

4501
lnl

3.742
3.875
3.342
2.130
6.075

3.029
3.909
3.136
1.981
5.613

2.556
3.250
2.894
1.701
5.287

2.910
3.165
2.370
1.233
4.874

51s
1X)1
1218
5980

81

4.602
4.048
2.886
3.582

3.749
3.712
2.892
3.220

3.421
2.970
2.627
2.980

2.344
2.468
1.555
3.226

1s19

3325
1800

3.541
2.677
3.656

3.084
2.461
3.362

2780
2.1(XI
3.(MX

2.426
1.828
L850

2261

E

4.339
3.365
3.173
4.848

2.694
2.149
1.622
3.905

3.682
2.846
3.134
4.560

3.143
2314 z

3140
1568

2.822
4.525

SOURCE U.S. Department of Education, National Center for Education Statistics,  National  Education
Longitudinal Study of 1988 (NELS:88),  “Base Yar Smdeat  and Teacher” surveys.

87



Table 17-Data for tables 2.13b and 214b
. Standard canxs  f= pacentage  of 1988 eighth grdcxs wk science -hem who had various

B.A. majors  by selected  background Chal’XWisticX  Public schccds

B~ct
Majorin Minmitl Ma* Unwcightcd

SciemX . .@ence ma subicgt N..— — . ..— — .—. — —.— —.

Total

SES
LQw 25%
Mi&lkso%

— Hi@ 25%

Asian/PXific M.
Hispanic
Bkk
white
&n. Indian/AIaskan N*

Region
No*
Nodi Ccnaal
south
Weu

Community type
urban
suburban
Ruml

PcalXltt free lunch
<=5%
&20%
21-50%
>50%

2.277 1.825 1.659 1.527 8517

1.987
1.508
2.152

2320
4311
1885

2.8s8
2.453
2.632

2.254
1.730
1.8n

3.4n
6.345
3.627
2.594
9.805

3.109
3.605
2.755
2.094
12.015

2.400
4,695
2.720
1.874
2.541

2.243
4.054
2.780
1.715
2.297

4%
1123
1042
5607

146

4.945
2.370
2.337
3.365

1267
2147
3277
1826

6.3%
S.052
3.126
5.147

4.131
4.189
2.737
4.231

2.816
3.989
2.808
3.131

3.722
3.155
4.361

2.999
2.718
3.467

2.814
2.173
3.362

2.623
1.797
3.239

2025
3594
2898

1551
2382
3204
1264

4.962
4.081
3.685
6.556

4.(M1
3.457
3.310
4.179

3.917 2.982
2.0232.s86

3.075
4.278

2.106
5.670

SOURCE  U.S. Department of Edudon.  National Center for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teacher” swveys.



Table 18-Dsta fcx tabk 2.15
. S-~ for ~tage of 1988 eighth graders whose ~“ Steackshadvarying

years of teaching experience, by selected background -teristk  Public schmls

eht
“–—lto3 —4t09----—lo—18”— G E  19–– Unwcightm  - - - - - -

N

Mathematk.s  Mchcrs (total) L277 1.499 1.805 1.812

Region
Ncmheaa 2.899 3.380 4.724 4.380 1s19
Nonh Central 1.s34 3s06 3.598 4.006 2394
south 2.4S 2.191 2.707 3342
west 3.057 3.341 ;Z 4.044 1800

Science -has (total) 1.342 1.628 2.185 2.148 8553

Region
Northeast 3.204 3.442 5.808 6.445 1277
North Central 2.913 2.724 4.830 4.306 2147
south 1.713 2.853 3.328 2.749 3303
Wes 3.641 3.907 4.108 4.9s5 1826

SOURCE U.S. Department of Education,  National Cenux  for Educaiion Statistics,  Naional Educaion
Longitudinal Study of 1988 (NEM:88), “Base Year Student and Texhe~ ~eys.
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Table 19--Data fw tabk 2.16
Standard czrors fcr percent of 1988 public dool eighth gmdcxs whose science and mathematics
tcdc!s  _  VWiOUS kvcls of p~ 10 teach

well to Vcly -d Somewhat or Unweighed
Wcllppnlcd Unpqalcd N

Scialce  tcdcts 1.512 1.312 0.853 8416

0.711 0.690 0.165

SOURCE U.S. Department of Education, Naf.ionai Centcx  for Eduation  Statistics,  Ntional Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Studcat  and Teacher  surveys



Table Xl--Data for table 3.1
. Standard errarsfmprcatof  1988 eighth @ezswhoreportcd  attedngd  iffcrattt YpeSof

math CkS, by school t~

Algdxa
Any Unwcighrcd——— ———z ~-”- ~ “onlY——— swdial ------ N - -- -

Toral 0933 0.584 0.882 0.329 1M95

School type
Public 0.960 0.630 0.931 0.344 8547
Catholic 4270 1.857 3.445 1.491 1026
Private,  religious 6338 3.312 5.754 1.280
Rivatc, non-dig. %666 1.762 5.892 1267 E

SOURCE U.S. Department of Education, National  Center for Education Statistics National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Tcachef surveys.

Table 21--Data for figure 3.1
Standard errors for percentage of 1988 eighth @en whose mathematics teachexs reported various
subjects taught as majx topics,  by selected background characteristics

It@ Fractions Problem Rar.ioJ  Mcasam - A@ Rob/
gem axrddec s o l v i n g  pctceztts ment mcuy txa stat

Total 1.431 1.450 1.502 1.161 1.642 1.727 1.452 1.484
-unwtd N 11188 11190 11414 11203 11188 11190 11199 11126

School type
Public
-tmwtd N
Cafholic
-unwtd N
Private, other religious
- unwtd N
Private, non-religious
-unwtd  N

1.543
8981

3.919
1087

9.857
499

7.384
621

1.471
8988

7.051
1087

9.650
502

14.024
613

1.571
9159

6.272
1)01

10.025
521

4.722
633

201
8982

5.003
1098

8.021
502

11.501
621

1.735
8983

7.089
1087

7.821
502

10.102
616

1.803
8984

7.669
1083

10.188
502

9.546
621

1.556
8978

5.102
1098

7.437
502

8.101
621

1.535
8945

7.403
1087

6.341

8.9%
592

SOURCE U.S. Department of Eduation,  National Ccntrz for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88),  “Base Y= Student and Teacher” sumeys.
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Table 22-Data for figure 32
. Smndard emus fcr pcrcatage of 1988 eighth gratks whose scicmc Icaclmwhorcpmtcd various

subjects  ~Veti as n@or tcq)ic$ by =hool  ~

Plants/ Biolgy/ Eanh Wcadtr/  P h y s i c s  Chsm-  A t o m i c  Env.sci/ Sci/ Pcrsn.1
animaigcactc Si mnuny  subjcts  isuy thaxy Oxan s o c i e t y  h e a l t h

.- -. . . .— —..

Total 1.8X 2.00s 2272 2.1ss 2.1% 2.184 2.10S 2.042 1.701 1.298
-unwtd N I(M33 10620 10625 10631 I(X53O  10586 10617 10628 10611 10526

school type
Public 1.987
-umvtd N

— CafJmlic 5::
-unwtd N 1053
Priva* religious 10.311
-unwtd N 466
Private+  noa-rclig.  2.148
-unwtd N 722

2.117 2.466 2.327
8402 8386 8390

8.491 7232 7.159
1030 1053 1053

10256 10.337 11.277
466464466

10.312 11.193 13.864
722 722 722

2392
8389

7287
1053

7.683
466

11.980
722

2.387
8370

7.135
1030

4.124
464

11.133
722

2.290 2222
8378 8389

7.484 6.765
1053 1053

5.519 6.632
464464

10.29514.970
722 722

1.862 1.297
8372 8294

5.884 7310
1053 1044

2539 8.614
464466

1.723 2.065
722 722

SOURCE U.S. Department of Education,  Nadonal Center for Edimtion  Statistics, National Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teacher” suneys.
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Table 23--Data  for fimre 3.3a
Standard &ors fcx petceIIQe  of 1988 eighth graders wbe ~ience -hem _ _.
exposure to scientific experimems, by -l type

None or About About About Unweighed.— ——
< cindmonth “o@month on@vcdc ‘- ‘“ N

— — ..—.

Total 1.739 1.686 2.224 1.421 l(k502

School t~
Public 1.841 1.798 2398 1.610 8376
Catholic 6.682 6.097 8.092 0.000 1053
Private,  religious 10.873 10.631 4.219 2.336 466
Private, non-religious 0.874 8.854 11.436 6W2 707

SOURCE: U.S. Department of Education,  National Cents for Education Statistics,  National Edutxuion
Longitudinal Study of 19~ (NELS:88), “Base  Year Student and Thr” suIvey&

Table 24-Data fm figure 3.3b
Standard errcrs for prcemage  of 1988 eighth gmders whose science teachers reputed  various
amounts  of scientific equipmen~ by school type

Por 1-2 Groups 3 Little Unweighed
pupils a more to none N

Total 2.007 2.088 1.678 10586

Schml type
Public 2.172 2.22a 1.747 8360
Catholic 5.510 8.429 7.%1 10s3
Private,  religious 10.359 7.al 8.422
Private, non-religious 14.532 3.s10 15.181 707

SOURCE U.S. Dcpartrnent  of Education,  National Center  for Education Statistics,  National EducatiaI
Longitudinal Study of 1988 (NELS:88), “Base Year Student and Teacher” smeys.
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Table 25-Data  fm figure 3.4a
Standad cmcrs  for percentage of 1988 eighth graders whose mathmaa“Cs tcdlcrs rqxxtcd
Ck of different sizes,  by school ~

1-15 16-25 26-30 Unweighed
pupiIs pupils pupils than 30 N

——. .—. - .—— — .—____ ___ .—. -. .— . —. .— ..-.

Total 0.951 1.488 1.358 1.084 11199

school type
Public 0.974 1.570 1.412 1.092 9019
catholic 4.082 5.976 6.357 6.3n 1098
Rivatq  religious 9.841 8.855 7.665 0.000 502
RiYatc,  non-religious 8.119 8.713 3.S48 O.000 580

SOURCIZ U.S. Department of Education,  National Ccn~ for Education Statistics, National Educatkm
Longitudinal Study of 1988 (NELS:88), “Base  Year Studcmt and Tcachd’ sumeys.

Table 26-Data  fm figure 3.4b
Standard cmcrs fcr percentage of 1988 eighth gradcxs  whose science tcachu’s reported clasw of
differcmt sizes, by schml type

cla~.

1-1s 162s 26-30 Mom Unwcighud
pupils pupils pupils than 30 N

Total 0.752 1.762 1.561 1.273 10625

School type
Public 0.723 1.834 1.646 1.300 8384
Catholic 3.724 8.283 7.078 6.966 1053
Private, religious 9.288 9.912 O.om 6.375 466
Privarc,  non-religious 11.297 12.s09 15.722 0.000 722

SOURCE  U.S. Department of Education,  National Ccntcx for Education Statistics, Nuionai  Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Student  and Tcachcfl surveys.

—
.- —

-.. —— . -.
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Table 27-Data for figure 3.S
Standard en-as for pawmage of 1988 eighth_  whose mathmab“Cs tcacks repmted  classes. that met fa varying lengths of time, by school type

3hIs Five 6hrs Unwcighred.—— —.— .—.
“-ales

p& . . .— ~.—–
mmofc N

. .-.. —.— ..—

Total 1.131 1.827 1.829 0.391 11231

Schwl type
Public 1.214 1.915 L925 0.442
Catholic 3.766 8.2S7 8.185 0.000 1098
Private,  religious 7.533 8.959 9.839 0.037
Private,  non-religious 7262 8.389 7.280 0.000 E

SOURCE: U.S.  Department of Education, National Center for Educath Statistics, National Educafion
Longitudinal Study of 1988 (NELS:88), “Base Year Student and Teacher” sumeys

Table 28--Data for figure 3.6a
Standard errors for percentage of 1988 eighth graders whose mthemau“cs tedlexs rcprted
spending various lengths of time teaching the entire class, by school type

w~e

40% 5G75% > 75% Unweighed
of time of rime of time N

Toral 1.660 1.719 1.145 11169

School type
Public 1.766 1.818 1225
Catholic 5.668 6.908 4.443 1074
Private,  religious 10.049 8.957 3.940 502
Private, non-religious 14.898 11.305 9381 623.

SOURCE U.S. ~partment  of 12iucation,  National Centcx for Education Statistics,  National Education
Longitti  Study of 1988 (NELS:88),  “Base Year Student and Teachefl  strveys.
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TabIe 29-Data for figure 3.6b
Standard errors for pczcentage  of 1988 eighrh grdzs  W- science tcdlers Xcpmted  spending
various lengths of time teaching the entire class, by school type

< 50% %75% > 75% Utlweighted
of time__-..oCdtttc of time..~ . .— —

Total 1.921 1.SM3 1359 10625

Schml  type
Public 2.092 2.073 1.413 8391
Catholic 5.723 7258 5208 1053
Private,  religious 3.453 10.414 9.781 459
Private,  non-relig. 12.745 8.595 14.659 722

SOURCE  U.S. Department of Education,  National  Cents for Education Statistics,  National Education
Is@Mnai  Study of 1988 (NELS:88), “Base Year Student and Teacher”  sweys.

Table 3&Data for figure 3.7
Standard emors for percentage of 1988 eighth @era  whose mathematics teachers assigned ,
different amounts of homework,  by school typ

Unweighed
thanl 1-2 hrs 34 hrs tihrs N

TtxaI 0.589 1.572 1.253 1.106 11221

School type
Public 0.647 1.682 1.350 1.168 8996
Catholic 0.606 5.980 4.434 5.205 1098
Riva@ digious 5.001 7.342 5.727 2.517 502
Private, non-religious 0.311 7.498 7.232 0.803 625

SOURCE: U.S. Lkqmrnent  of Eduwion, National Center for Education Statistics,  Naional  Education
La@tudinal  Study of 1988 (NELS:88), “Base Year Stt@ent  and Teacher” surveys.
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$ Table  31-Data  fm figure 3.8a
Standard mom for percentage of 1988 eighth grakrs whose ~“ tcdlcrsrqortcd. various kvels  of education, by school type —

Post Unweighed—— —. ‘———- EA. ~. ~. &- “N .-. -... —— -

Total 1.791 1.780 0.202 11311

Schml type
Public 1.900 0.000 9101
Catholic 7233 kg
Private, religious

1101
9.029 8.555 :E 521

private,  non-religious 7.4n 7.4n O.000 588

SOURCE U.S. Department  of Education,  National Center  for Eduxticm Statistics, National Edmation
Longitudinal Study of 1988 (NELS:88),  “Base Year Student and Teach&’ surveys,

Table 32--Data  for figure 3.8b
SQIIdard errors fm pmxntagc of 1988 eighth gradcts whose science ~ rqxrtcd
various kvels  of education, by school type

Post Unwcightcd
BA. # & N

Total 2.075 2.077 0.138 10777

School type
Public 2.232 2.233 0.085 8S32
Catholic 7.726 7.726 O.m 10s5
private, religious 8.606 8.605 3.635 467
private,  non-religious 13.315 13.315 O.(x)o 723

SOURCE U.S. Dcpamncnt  of Education,  Natiorud  Ccntcz  for Educatirm  Statistics, National Education
Longitudinal Study of 1988 (NELS:88), “Base Y= Student and Teacher” surveys.
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Table 33-Dara fcx figure  3.9a
. Standard cmors for prcentagc of 1988 eighth graders whotw mdcmsu“Cs tcadwrs  IcfxXcd

various BA. majors, by school typ

B.A. -
Major in Minorin Majac Unwcightcd

mshmadcd mathcmafid inEd subject N
mathodlntiar-malhd  ucatim

Total 1.737 1.636 L464 1.180 11235

School type
Public 1.864 1.719 1.515 1.132 9075
Catholic 5.878 7.086 7.096 7.394 1074
Private,  religious 9.191 8.569 7.064 499
Rivatc,  non-religious 5.633 ;Z 3.178 10.828 587

SOURCE U.S. Department  of Education, National Ccntct  for Edwxtion Statistics,  National  Education
Longitudinal Study of 1988 (NEIS:88),  “Base  Year Student and Tachcr” surveys.

Table 34-Dara for figure 3.9b
Standard cnus for percentage of 1988 eighth gxadcrs whose =icnce tcachem reported various
BA. majors,  by school type

Major in Minor in Major in Other Unwcighuxl
scicncdscienm xicnccAcicmx a subject N

akatkln dxation

Total 2.076 1.719 1.608 1.475 10734

School type
Public 2.277 1.825 1.659 1.527 8517
Catholic 5.931 7.564 8.447 6.139 1055
Private, religious 10.082 5.454 7.833 11.691 439
Private,  non-religious 13.909 15.359 0.211 10.444 723

SOURCE U.S. Dcpaftrnent  of 12kmion, National Center  for Education Statistics,  National Education
Longitudinal  Study of 1988 (NELS:88),  “Base Year Student and Taichcfl  sumeys.
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Table 35--Data  fcr figure 3.10
Standard errors forpcmmage  of 1988 eighth graders whoac mathmau. “Csuachasmported
vwying  years of teaching cxpai-, by school type

Total 1.207 1.403 1.753 1.691 11336

School type
Public L277 1.499 1.805 1.812 9082
catholic 5.4s6 5.534 8.069 6.22S 1101
Private, religious 3.690 6.722 11.096 8.472 521
Private,  non-religious 5.488 7.628 13.724 6.364 632

SOURCE U.S. Dcpamnent  of Education,  National Center  for Edwation  Statistics,  National Education
Imngitudinal  Study of 1988 (NEJS:88), “Base Year Student and Teacher” smcys.
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Table 36-Data for table 4.la
. Standard arura fm average mathematics mhievement test xarea of 1988 public school eighth

@era  who reported atteading  various levels of mahemuicsckws

Total
Unweighed N

.237
8797

-.— . .——
ti”rtiaika  CkSS  type rqcxtd  by students

—

#&JkJ .355
.328

&W’al only .269
Any remdial .391

SOURCE  U.S. Department of Education,  National Centet  for Education Stadstics,  National Education
Longitudimd  Study of 1988  (NEIS:88),  “Base Year Student and Teacher  surveys

Table 37-Data fcr table 4.lb
Standard errcws for the average mathematics achievement test scmrea  of 1988 public school eighth
~ whose ~ti -h~ reported various subjects covered as mapr topics

Total 0.237 8797

RZMiOS  and percents
Robkm solving
Integezs
Fmctiom (common  and decimals)
Algebra
GeOIIE1l’y
Measumnetlt
Probability and statistics

0.248
0.269
0.287
0.246
0.313
0.319
0.342
0.516

6722
6414
6020
5887
5194
4349
3233
1708

SOURCE U.S. Department of Education, National Center for Education Statistics,  National Education
bngitudinal  Study of 1988 (NELS:88), “Base Year Student and Teacher  sweys.
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Table 38--Data for table 4.2
Standard emors for the avemge sci~ dkvemcsu test scorns of 1988 public schcml eighth
gradcn  whose science tedels  rcponed  varying exposure to labmmry  expcrimemation

Numbc/  Ofscienu  CX@llWUS  conducted
S.E. Unwt. N— .-. . .— . . ..— —

Total 0270 8361

None or less than one per month 0.495 1618
About one per month 0.481 1569
About one per week 0394 3877
Almost every day 0.607 1059

SC)URCE  U.S. Department of Education,  National Cemez  for Eduuuion Statistics,  National Education
Longitudinal Study of 1988 (NEIS:88),  “Base Year Student and Tcached’ surveys.

Table 39--Data for table 4.3
Standard errors for the average science achievement teat scores of 1988 public school  eighth
graders whose science teachers reportd antring  various subjecrs as mapr topics

Numb  of science eqmimears  COXXhlCtd

S.E. Unn N

Toral 0.270 8361

Earth science 0347  4648
weather/astronomy 0.331 4512
Environmental  science/oceanogqhy
Chemisuy

3957
;76 3773

Various physics subjects 0.381 3362
Atomic theory 0.371 3432
Scienc4socie4y 0.496 1726
Human biology/gemetics 0.601 1463
Plants/animals 0.782 1173
Personal health 0.877 678

SOURCE U.S. Dcpanrnent  of Education,  National Centsx for Education Statistics, Ntional  Education
Longitudinal Study of 1988 (NELS:88),  “Base Year Studemt  and Teacher” surveys.
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Table 40-Data for tabk 4.4
Standard arms for h average mathematics and xieme  mhievemeat teat scoru of 1988 public
school eighth graders in relation to teachers’ educat.iom  and ~hing expricn=

,

S.E. Unw~ N S.E. Unwt.  N
—-— . . ..— .— ——— .-—

Total 0.237 8797 0.270 8361

Highcstdegree  earned
B.A. 0.311 4792 0.363 4449
RxtOradua@ 0.331 3948 0.372 3813
No Deglee ● ● ● ●

BA. subject
Majored in subject taught 0.334 3807 0.307 4111

Minored in subject taught 0.419 2352 0.489 1964
Maja’ed in educadont 0.488 1557 0.685 1232
Majored in other Subjectt 0.622 1081 0.926 1054

Numlbm;f  y- teaching
0.579 918 0.598 990

4t09 0.486 1627 0.424 1664
loormcm 0.370 5476 0.450 5639

● Fewer than 50 students

SOURCE: U.S. Deparunent  of Education, National Center for Education Statistics,  National Education
Longitudinal Study of 1988 (NELS:88), “Base Year Student and Teacher” suweys.
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* Table 41-Data for table 4.5
Standard emors for the average mathematics  and sxienti dtievememt  test sums of 1988 public
school  eighth graders whose ~hers repcmed makmatics  and science classea of &f-t sizes
and various allocations of class time

-— —.
S.E. UnwL N S.E.

Total .237 270

class Sk
1 tO 15 SQl&iltS .683 914 .751
16t025 .325 3938 .343 3:!
26t030 .384 .366 2966
More than 30 .612 1189 .712 1011

Hour#week class mess
3 or Fewcx .905 715 .931 721
Four .389 2594
Five .285 5115 :% 4833
6 or More 1.388 108 * 18

SOURCE U.S. Department of Education, National Center for Education Statistics,  National Education
Longitudinal Study of 1988: “Base Yew Student and TeMher” stuweys.

Table 42--Data for table 4.6
Standard errors for the average achievement test SCcxes of 1988 public school eighth graders whose
mathematics  or science teachezs assigned diffcmu amounts of homework

S.E. Unwt.  N S.E. Unwt N

Total 0237 8797 0.270 18361

Hours of homework assigned per week
Lcssthanl 0.695 939 0.695 939
lto2 0.306 5878 0.306 5878
3t04 0.641 985 0.641 985
Mcrcthan4 1.053 328 1.053 328

SOURCE U.S. Department of Education, National Center for Education Statistics,  National Education
Longit@inal  Study of 1988 (NELS:88), “Base Year StuderIt and T-chef  suweys.
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Table 43-Data for table 4.7
. Standard cxrors for the average sdievement  - mres of 1988 eighth @as in different types  of

schools

.

S.E. Unw~ N S .E. Unwt.  N

Total 0.217 10972 0.245 10575

Public 0.237 8797 0.270 8361
Catholic 0.627 1087 0.520 1039
Private,  religious 0.803 501 1.089 463
Private,  non-rekqpous 0.868 587 1.360 712

SOURCE U.S. Depamnent  of Education,  National  Centex  for Education Statistics, National Education
Longitudinal Study of 1988 (NELS:88),  “Base Yew Studemt and Tcachef’  surveys.
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